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ABSTRACT , • 

The Center for Building Techiiol^gi ' (CET) provides the 
technical and scientific bases for criteria .and standards that' 
iaprove the usefulness^ safety, and econoay of buildings* CBT 
research also aias at ccns^fr^ng^ building materials and energy* 
Individual projects aay eaphasi^e one or more of the center *s typical 
activities in providing iaproired knovledge, in usable fors, to the 
buiJ»ding coBMunity* Typical activitie^ninciude pro bles" analysis to 
define and characterize qeeds for improved buil^ding practices;^- 
-research to obtain vital nev knowledge, technical problek solving to 
develop iaproTed practices fro^a the best available knovledge; ^ 
disseairation of resiHts to users in th^^ building coaaunity; and 
iapact analysis to shov hov. veil the<^ denter^s vcrk has aet the 
buiJLdxng coaaunity*s needs and yhether eleaents cf^ the^^^original 
pfobiea r^aain unresolved or^n^v prc|^^as exist* This report* ^ ^ 
suaaarizesv€BT*s research* fok^calendar year 1976*, Each ysuaaaxy lists 
the j>r eject title,, its progress, poiii^ of contact' vithM CBT, and 

^pci^sor. This report superseded the 1976 edition cf S^46, vhich 

•covered the ,197^ CBT proj43ctSt (Authdr) . 



/. 



♦ ^Dccuaents acquired by ERIC incl^de^aany isfcraal unpublished ♦ 

♦ aelterials ^ot availab^le froa* other souxfces. ERIC ^al^^s every effort 
to' obtain 'the best copy availei^e. nevertheless, iteas of aarginal 

♦ reprodu<5^biiity 'are oftien encountered and •this a£fec€s the guality 

♦ of ^ the picrofiche and Haxdcppy re^o4actio*ns ERIC ^aakes available 

♦ via th9 ERIC Docaaent Re^p:ductioii^Siervice (EDJlS}* EDRS is not 

♦ responsible ^ for. the; zgiiality of the originaT doduaent. Reproductions 

♦ supplied by EDRS ar^'the beSt thit can be aade frda the originals ' 



US DEPARTMENT OF HEALTH. 
E OUCATjO^ 4 W€tF AR E / 
NATIONAL It^TiTUTE OF ^ 
EDUCATION • ' 

'M<S DOCUMENT HAS SEEN REP 
OUCEO EXACTLY A/^ RECEIVED. F* 
THE PERSON OR ORGANlZATiON|ORtG 
ATING tT POiNieS)P VtEW OR-OPINIO 
SEATED DO NQT^ NECESSARILY REPR 

sent opplcial national institute o 
CDuCa^tOn position or Policy 




technology 
project summaries 

1976 A."' ^ ■ ■ .'. 



CENTER for BUILDING tec™ 
Institute for Applieci ^Technojogy ' 
National Bureau of Standards 
Department ^qf Commerce 




J 



FOJREWORD 



The^ Center for BuiFding Technology (CBT) provides 
lh6 te^rhoicaLafid scientiGc base* for criteria and 
stand^rd^ that improve the usefulness, 5af5t>, and 
* economy of buildings. CBT research also aims at 
conserving building materials and energ>":. CBTs 
actnities support the building technolo^ progranos of 
Federal, State and local government, assist design 
prqfessions,. building officials, ^nd the research 
community by developing improved design criteria, and 
assist manufacturers of building products b> developing 
niethods for evaluating innovative building fnaterials. 

Individual proj^ts ma> emphasize one or more of the 
Center's typical aclivities in providing improved 
knowledge, in usa forrp, to the buildmg community. 
Typical activities include, problem analysis to define and 
cnar^cterize needs fpr improved building practices; 
research to obtain vital new knowledge„tecJinical 
problem solving to develop imprftvod practices from the 
best available 'know ledge, dissemination of results to 
users in the builcTing community, and impact analysis to 
.show how well the Center's work has met the building 
Community's needs and whether elements of the original 
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problem remain unresolv^or new^ problems exist. Iiv \^ 
^ all these activities the Center works closely with other 
organizations in the building community which aid in the 
Center work or use its resultsf 

This report summarizes CBPs research for calendar 
year 1976. Each summary lists the project title, its * 
progress, point of contact within CBT, and sponsor. 
This report supersedes the 1976 edition of SP446,w 
which covert the 1975 CBT projects. 

The reader is encouraged to re\ieW two other * 
companion documents. NBS Special Publicatien 439, 
The Center For Budding Tethnolog) . A Perspettne,, 
presents the facilities ahd approaches to building research 
at the Center. Special Publication 457- 1 , BuddiAg 
Technology PubliLations 1976. lists and indexes 
all recent reports published by CBT. 

The summaries presented in this report are arranged 
by subject-matter categories, sucli as Structural Studies, 
Economics, and so Ai. Th^se categories, however, were 
selected merely to group like projects — not to reflect the . 
structure of the Center. CBPs organization i^ shown 
below. * 
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ENERGY CONSERVATION PLANNING . 

Robert R Jones -301 ^ 921 ^38 92 

"Office of Housing and Building Technology 



Sponso 



National Bureau of Standard:^ 



Under this project, energy conservation programs 
are planned and energy conservaUoVi technology is 
promoted. Plans are developed to coincide with 
programs at other Federal agencies, such a^he Federal 
• Bjpergy ^Administration, thd Energy Research and 
Development Adfr^inistration, axid the Department of 
Housinfg and Uv^sn Dc^Velopment. Center staff members 
prepai'e background studies and analyses fbr 
interagency multidisciplinary projects. Energy program 
planning efforts are presented to interested groups. In 
this context, the Center's energy conservation research, 
consultation, and technical advic^ reacHes all segments 
of the buildmg community. Also, responses are made to 
r^uests for new research findings and reference data, 
and for technical information. • ' 



PARTItlPATlON IN THE AMERTTAN 
SOCIETY OF HEATING, 
REFRIGERATING, AND AIR- 
CONDITIONING ENGINEERS • 



STANDARD.90- 75, ENERGY 
CONSERVATION IN NEW BUILDINGS'^* 

Frank J .PqweU ^301 '921 -3'637 ' ' 
Building En^onnient DivishnT'' - 

Sponsor. National Bureau of Stai^dards 



The Center will partitipate on the American 
Society of Heating, Refri^eratmg,^and Air-'Conditionir^g 

Engineers (ASHRAE) StandaTd 90-75, "Energy 
.■■■^.oil§gI>a^!Pf^.in New Buirdings;; Project .g,QnimUI.CC..aad,, 



i^s S^ub-Panels, to provide interpretations on the current 
^ 90-75 Standard ai\d t© revise and update this standard. 

The use of the'^stand^rd throughout the building regula- 
' tory commUnit^HS a major goaj. 

Previou^y, C"BT developed *?he energy design ' 
criteria that were* published as Design and Evaluation 
Criteria for Energy Conservation in Ne\^ Buildings,, yfjhxch 
present requirements for thehr^al resistance and air 
leakage in building envelopes and^energy-saViijg 
\ practices in mechanical and electrical design. These 
► criteria were used by ASHRAE and tl]e Illuminating 
- Engineering Society, to develop Standard 90-75 of ' 
y /ASHRAE. In its Standard 90 -75 H^orkbook ' ASHR-AE 
cited the "^jandard, promulgated in August of 1975, as ' 
its "most significant contribution to our society.*' 
Arthur D. Little Associates in a study wder contract to 
the Federal Energy Administration (FEA) estimated the 
use*of Standard 90-^75 will save 60 percent of the 
energy usedjn office buildjngs. Farther, construction 
cost safings, would be 63 cents per square fopl. 
Additional costs*of insulation "and glazing are^more than 
counterbalanced by the savings in mechanical systems. 

Trie -State of Wl^'bohsin aclppted i portion of the 
standard and the State of Virginia adopted the. entire ' 
standard. Michigan and New Jersey are considering ^he 
standard. An a*daptati9n of 90-75 was devefoped by the"" 
Building Officials Conference of America, and a djaft 
version-was prepared for.other model trode groups by' 
. the Bo^rd of Coordination of Model Codes. Proposed 
' regulations of the FEA cite the standard as a path to 
> eligibility for Federal a^i&tance to States in energy'' con-. 
Nervation planning: ' . ^ ^ .. ' j_ — . : 
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F'rank J .Powdr ^301 -921 -3637. 
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PROGRAM NfANAGEMENT FOR 
STANDARDS DEVELOPMENT 
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Urban Development * 
Energy'Research and"- * . 
D^\elopment. Administration' 



• Because of the large number of/existing buildings, 
the American S6ciety of Heating, Refrigerating and Air- 
Conditioning Engineers Standard K)0^may have a much* 
greater im'pacjt on'the Nation's eaefg> c|)nsumption than' 
standards To/ hew buildings. Under this project, the 
Center wiH play a leading role in generating technical 
data for this standard. The results of other CBT 
rese^ch \i^ill^be especially helpful, in developing-the 
technical data by relying on such research activities as 
roofing, thermal iasulation, and energy efficient fcuilding 
services. This activity will also serve as a valuable link 
with CBT activities on performance-based standards for 
building-'energy conservation in ne\v\ buildings. 

r \ 

\ 

Conceptual models, economics ai^d technical ^ 
data,^and performance criteria do not cc^me easily from 
the'^mass of data that is being developed <)n the way 
♦ buildings use energy. This^prd|ject is the* management 
framework under which these data will b^. developed for 
building energy performance standards and for 'manual^ 
— n f a ccepted practice for energ > conservation in new 



building dtsign. The project*provides for monitoring , 
and coordinating the research efforts to develop perfor- 
mance standards, appraising the sponsors of progress, . 
and liaison with the building community andj)ublic 
officials. Cast year, the- output of this project was* a 

' white paper on "Energy Conservation Standards^' and a 
draft of th^^^it residential/commercial program--. 
Project management afso ch'aired a task force working 

, group on national energy cotlserv^tion standards and ' 
.made a presentation to the Energy Research Council 

*Task Force on Thermal.Standards. 



ENERGY BUPGET APPROACH TO 
BUILDING STANDARDS 

William L .Ca'rr6lh-30I -92 1 -3503 , 

Building Environment Division' 
t 

Sponsors: ^Department of Housing and 
Urban Development, 
£ner^y Research vnd 
^ • ' Development Administration 



\ rThis project is an integraUpart of th^ develop- 
ment of building energy performance standaj^tfs^ It 
approaches energy budgets by way of classification 
.schemes for buildings, their service systems, their use i ' 
and their envircmments, and .the development of a ~ 
calfililation methodology. Lrkewise, significant climatic 
parameters will be identified and coordinated with*the 
building classification paranftters into an^pverall set of 
building energy performance measures. Correlations 
.between cHmate pai^a meters, ,aild energy consumption 
will be developed. A methodology will be developed Jo 
determine the climat^^ classification for actual typical 
wdather data for any' particular location. 

Finally, all these Avill be -combined into an overall 
energy budget methodology, )vhich will be d^stribed in 
several National Bureau of Stahdards reports: one fdr 
residentijfl buildings, one for commercial Ijuildings^ and 
one covering^he development of Jhe methodology itself, ' 



ENERGY USE IN BUILDING 
OPERATIONS 

S.Robert Hastings -301 -921 ^3595 
Technical^valuatiori and Application 
Division 

Sponsors. Energy Research arid 

Development Administration^ 
DepartmenJfpf Housing and 
Urban Development 
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PILOT TEST OF THE CONCEPTUAL . 
BUILDING ENERGY PERFQRMANCEi 
•STANDARDS DOCUMENT 1 \ * 



Jim L.Heldenbrand -301 -92! -JSTT"' 
Office of Housing and Building Technology 
# 

Sponsors: Department of Housing and 
. ' Urban Development,^ , 
' ♦ Energ)L^esear^h and 

Qeveiopment Administration 
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♦ To develop realistic energy budgets/the effects of 
user behavior on.energy consumption must be 
considered. This project will provide those cfc^ It will 
collect and organize data on energy conSumpWn in 
single-family residences and office buildings. Where 
exisHR^ data are inadequate, methods will be designed 
for collecting and evaluating new data. TTie results of * 
this project will be incorporated in the energy ^analyses 
used in develpping building energy perfbrmance stand- ^ 
ards and in predicting their energy impacts. In addition^ 
this project will assist in describing the acchiteciural; 
(non-mechanical) characteristics of typical single-famfly 
and attached residences, and typical offlte buildings. - 
Where it is difficult ta describe ihe architectural 
characteristics qf^a typical .building, or to select 
prototypes for a particular building type, a special meth- 
odology wiW be^providbd. 



This project will' provide an early test off the 
effects of new building energy performance standards.* , 
Its purpose will be to validate the final approaches 
selected by>means pf a pilot test by representative users: 



architects, engineers, builders, designers, financial 
institutions,, and building regulatory officials. An • 
importanlffacetof th^ research will be user acceptance, 
which is just as nfecessary to BEPS success as is its • 
technical'reliability. * . 4^ . 
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bary T .Yonemura -301 -921 -2177 
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Sponsor: . Energy Research and 
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Belinda Lowenhaupt Collins -301 -921 - ^ 
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Technical Evaluation and Application 

Division ^ ' ^ 

« 

Sponsors': l^nergy Research yanS 

' ^ Development Administration y 
• _ Department of Housing and^ « 

. ^Urban Development V. 



jThe goal is to develop, test, and quantify the illu- 
mination required for visual performance in support of 
building energy performance stamdards. Energy ' ' / 
cor\sufned ^or artificiaf rllumination filso has a secondary]^ 
heat liberating effect oh building heating and cooling 
loads; this in turn can be a large factor in energy conser-^ 
vation for certain buildingjypes or climates. 



_ The goal of this project is to develop a copipre- 
xhensive metljod for evaluating jvindow performance in 
'"support of bui^ding, energy performance standards. Key 
oljjectives include quantification of the heat transfer \ 
properties of windows, identification of user require- 
ments, development of a cost-benefit analysis, and 
assessment of window design strategies.to optimize 
riatural light and,^ventilation. Wsuhs from these analyses 
will provide criteria and data for aissessing the costs and 
benefits ofivindows in the development of energy ^ 
budgets for new buildings. 



COMPUTER PROGRAlCfS FOR ENERGY 
ANALYSES ' , . 

Wjlliam L.. Carroll -301 -92/ --3503 
Building Environment Division 

Sponsors. Energy Research and 

Development AjdministratKpi, 
Department of Housing and 
Urban Development 



This project ,wiIUdevelop a set of computet 
routines and programs that will^llow energy budgets to 
be predicted for selected classes of commercial - • 
buildings. In effect, this project provides the overall 
computational suppo>t to building energy performance 
/standards development. Altf^ough this project is just 
beginning, today^s understariliing of building energy per^ 
formance through conjputerized simulation will have tb 
be advanced. significantly before it is completed. 



NATURAL VENTILATION FOR 
ENERGY CONSERVATION ^ . 

Charles M Hunt -301 -92 1 -36 1 2 
Building (Environment Division 

♦ 

Sponsor \' a f tonal Bureau of Standards 



This project ^ill assess the energy saivings and " 
oomfort provided bjL controlled natural or forc^ 
ventilation. The project also will develop guidelines for 
designing and retrofitting buildings with a vie^ toward 
the optimal uge of the natural "cooling effect of outdoor 
air. Researchers will select a house and instrument it* for 
measuring temperature distribution aiid relative 
humidity throughout. Inside-outside changes in pressure 
also will be measured. v 



* Tes^g are planr^ed both in the Center^s environ- 
mental chamber and* in. tife natural environm enlln the 
chamber, fans capable of producing air movement 
between selected Cross-vehtilation sites equivalent to 0.\ 

- to 5 air changes per hour will be used. Natural * * 
veittilation between selected Endows \yill be observed. 
A ventilation model will be developed and tested 
against Experimental data. The results of this study will 
be made available to the public tlkough Ihe Natipnal ^ 

, Bureau of Standards and outside publications*such as 
the American Society of Heatiri|, Refrigerating and Air- . 
Conditioning Engineers Journal. The technical data 
developed under this program will be used in future' 
energy conservation standards. , . i," ^ ^ 



SUPPORT «FOR THE COMMUNITY 
SERVICES ADMIl^ISTRATION'S • 
WEATHERJZATION ASSISTANCE . 
PROGRAM 

» 

Richard W Xrensfiaw -30} -921 ^3S95 
Technical Evaluatio^^ r^^p^ pXy:ation 



^Division 



Sponsor: 



Cott\munity Services* 
Adfiiinistrafiop 



. The poor are often exposed extreme4empera- 
tures or are forced tcf spend lai/ge amounts of their 
mcome for energy. Since the c6st of energy is signif- 
icantly increasing, the Federal government has begun a 
pi^gram.to ]irflp these, people retrofit tfteir homes 4o 
reduce energy consumption/ *. , 

\ The pioject is reviewing and evaluating the perfor- 
mance of the^,Community»Services Ac^inistration's 
progVam, providing _technicar^sjstance»v^here possible, 
and evaluating the effectivenes»oT various 
weatherization;techniquQ^.> Evali|ation will consider ^ 
durability, cost, safety, user acceptaxjce, energy savings, 
and the bestxombinatibns of weatherization techniques. 



EFFECTS OF RESOURCE IMPACT 
FACTORS* 

• •* ^ * . > 
StepJien F. Weber '30r-921 '3701- 
Technical Evaluation and Application 
Division , 

Sponsor: Energy ^Research and ^ 

Development Administration 



.r 



' * Public Law 94-385, "The Energy Conservation 
and Production Act," calls for the development.a^d" im- 
plementation of performance standards for new ^ 
buildings to achieve the maximum^practicable 
improvements in energy efficiency. The performance, 
sjtpdards being developed at the Center ar^ expeciecj to 
take energy prices irtto account. Resource Impact 
Factors /RI^'s) are being suggested as a means of 
accountin^for environmentaj, socia!,NinstitujtionaI, and 
tiational-irtt^rest issues related to energy resources. This 
•project.addresses the question of v^hether the energy 
prices used in determining the standards should benhe 
actual market prices or prices adjusted by RIF's. It is 
conceivable that the use ofRIF's could lower the 
energy cojjsumption allowed bjr the standard by as 
muc|i as 40 percent. ' / ^ ^ ^ 

The Center has completed a repon^o'ij^sored by 
the Federal Energy A>dministralion entitJed^'77i^£j7ecf 
of '*R*esource Impact Factoids "^on Energy Conservation 
Standards Jor Buildings\UndQT the current project * i 
sponsored by thje Energy Research and Development 
Administration,nhis report is being sent to a group of 
over 80 readers selected Horn industry, building stand- 
ards, committees, a'nd government. These.readers will be 
asked for comments and sugge^stiohs to be incprporated 

V into a revised, n^ore definitive version of the repo^xto 

^ disseminate the research resuits,^an article summkriflng .■ 
and extenciing this work is to be^pubJished in Energy ? 
and Building, a rie\y inte'rfiatiohal journSl 'expeQted to 
have wide readership a'mong architects, builders, stand- 
ards and/code bfficiaJs, and alJ segments of the. building 

"communityff - r *^ "-"^ ^ 



ENERGY CONSERVATION IN 
BLENDED CEMENT' 

James R Xlifidn -Jfil -921 -3407 
. Structures, Maferials,.and Safety^DiviMotu. 

> Sponsor: Energy .Rhe^rcH^nd . 

} Def/elopmint Administration 



w At present, po^tland cemen| manufacturers use 

almost .1 percent of tje energy qpijsumed Jn the United 
. States. The replacement of ,a pprtioa of poitland cements 
, by:a suitable Waste product such as fly ash will fesiilt jn 
a substantial energy^savings: and also wiiralleviate waste 
dispos^ problems. Electric utilities nojv produce about 
' ^ 30 million 'tons^'of fly ash^jui blended 
' cements have seen: onfy^lirnited^^^ 
\ their value Jias been 'dem 
^thtpt industrialized^.cp v.- -^ '^ . 

. - . In:this grojec'ti tlT^^ Merided^ce'mentsi: V 

confeimng fljr;ash and Hla^^^^ - . 

cor^j^ared;witfi;tho^^^^ re^- 
ktfonshipsibet^ • 
perfonnai^c^^^ 

^ iOjruthe<aM ..reap^tion imid^.^i^^^ sujfdte- - • 

, -resfstonSpe ofe^^ ^yaJ"3^S tU;pro^^ 

--l^?sis;fp|c^e d^e^^^ . 
mahcejtesfifah^^ ^ 
ine atten cemVnt: users 



-V; ; • * . 



' through symposia and workshops on blendj^d cefnents. 
Th^ Center is also participating oa th^ American 
Society foe Testing and Materials-committees concerned 
with Cwn^iits t<^2^!ld. "Waste Material! (fe38)/ 
^Through this participation » CBT is playing an active role 
in tfie establi^'raent of performance tests and criteria 
. ' for blended cements and for' broadened use of waste 

materials in construcfion. 



\ 
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ENERGY CONSERVAf ION IN 
COMMUNITIES 

John D.fdyan ^301 -92/ -3741 

Office of Housing and Building Technology 

Sponsor: National Biir^aii of Standards 



Communities offer unique opportunities for 
.energy conservation.- Interaction betwcven buildings, » 
joint ^xchangesK)f energy and services, areawide man- 
agement, and*econ9mies of scale ail hold out the hope 
of future savings. Unfortunately, such symbiotic a^ects 
have i)ot been explored thoroughly. This project exists 
'to fill that research void. Its general plan»is first to 
outline the community's unique energy conservation 
potential - as distinct from that of individual buildings 
or industrial processes. The product will be a complete 
program, plan, with options, for the Center for Building 
Technology and outside organizations concerned with 
improved community services. During the planning 
period, technical information excha^e will include 
workshops and seminars as well as publications. 
• 



MODULAR INtEGRATED UTILITY 
SYSTEMS: SYSTEMS ANALYSIS 

John b.Ryan -301 -921 -3741 

Office cf Housing and Building Technology 

Sponsor: Department of Hot^sing and 
Urban Development 
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From the Center's standpoint, Modular Integrated 
U^ity Systems (MIUS) is an expe,riment in total energy 

* management and conservation. As an experiment then 
its operation ne^eds toise continuously ev^uated on a ^ 
number of fronts, energy performance, economic perfor- 
mahce, plant reliability, and environmental impact. Only 
a good score m all these areas will promote the MIUS 
concept In its support role, the Center will be ^ ^ 
preparing a number of analytical reports. ^ 

• The data collected will be u§ed as the basis for a ' 

* comprehensive comparative evaluation qf reside^Uial 
total energy. This will include analysis of energy perfor- 
mance, environmental economic performance and plant, 
reliability. The evaluation will be based^on impact 
analysis of several altematiye energy systems. ^ 

The comparative systeifls analysis will produce 
« montjily evaluatiofis baSed on site loads and also 
aggregated evaluations, both actual and referenced to 
"standard" operations (i.e.; typical weather, ideal 

'component performance, etc.) The economic analysis 
will produce monthly cost dajta ^nd alsd* aggregated lifb- 
cycle cost and profitability analyses. The environmental 
analysis will include combustion and cooling towers, . 

• emissions and noise impacts in a comparative . 
framework:' * J* 



MODULAR INJEGI^ATED UTILITY 
SYSTEMS: DEMONSTRATION 

John R.Schh^gen^^^30i -9^-3741^-^*^ 
Office- of Housing and Building Tech ftolagy 



Spcnsorr Dep<mmerii 'of^^ andj 
' ' Urb^n^eveiqpmM^^ 



This deraonstratiQi) is intended to ^actualize the . 
Modular Integrated Utility Systems (MIUS) concept and* 
\q obtain sufficient data to permit investors to appraise *. 
itircost-^ffectiyencss znd,v^dr,A{s key objectives a¥er '\ 
the collection ^d analysis of datk:6h the:fi^ 
fbrmance of MIUS; a cluonicle and. evaluatiojiioX th? ^- 
iftrtitutfonial impediment to the Tmp^^ 
iMiyS; co|Icctipn* and':analysjs of^^ pi! the^technical 
peffomancc^^ 



• • • 

tives; analysis of site utility- demand cljaracteristics; and * 
an analysis of the environmental effects of MIUS 
discharges.* 

The approach is to cV)nstruct a MIUS ^ 
demonstration^ facility in the new community at St. ^ 
Chiles, Maryland starting in 1977. It will prpvide 
electric power, heating and ccroling, do^nestic hot w^ter^. « 
wastewater processing, and solid Wa^e management 1^ • 
with energy recovery to approximately 700 dwelling 
units and 18,580 square meters of commercial shop^ing^ 
center and other space, as welt as a 8,360 square meter 
school. CBT will evaluate the institutional impediments 
to MlUS^nd design the measurement system, collect * 
and analyzeTffe data, and evaluate MIUS. ' . 



MODULAR fNTEGRATEI^ UTILITY 
SYSTEMS: TOTAL ENERGY SYSTEP 

C.Wamn Hurley -301^21 -3521 
Office of Housing^and Building Technology 
> < • J- 

Sponsor: Department of Jiousin^ and 

Urban Qfi^^opment ^ 



The objective of this project is to measure the per- 
farmance of the Jersey City Summit Plaza, TotaK Energy 
System. The work involves the operation, and mainte- 
nance of a data-aquisition system. During the project, 
some 300 system parameters wyll be mqrfitored at 
5'minute intervals by a data acquisition system. Xhe 
monitoring wilL provide fnfonnation about dn-site 
electrical and thermal loads (Reating, cooling, and hot 
water), service^reliabillty, component efRcjency, and . 
fuel consumption. The information is collected ^n 
computer tape at the test facility and analyzed at the 
Natieoal Bureau of Staei?ar(Js. ^ • 
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STANDARDS FOR SOtlD WASiE ^ 
SAMPLING 

David J ..Mitchell .-50?^-92 / -^2^ 
Build fng Environment ]Divifiiori^ ' 

Sponsor; , National Bureau of Standards 



0 



■ . . . ' • ■ ' / . . •' 

Energy/recovery frotn solid waste is a. promising 
: alteniative and partial solution, to the solid waste 
'problem/Before It can be counted on, however, much 
research fs needed^ This project is parfof that research. 
It^il develop accura\e- laboxatory test protedures, 
methods of measurement and sampling leclyiiqu^s for 
solid wastes (refuse), anji detennine tfie.Tespurce ... * 
recoyerjt^ and^xajorifiQ-heating^ ^ 
fuels .(RDF), ;th^5pr6jecfs :first acUviafes^-Wiii -be the' pr^- ^ 
^ paratipn- of.saniple^ bombValorim^^ 
ipecialisu^^Sm^^^^ 

' ^pevelopjienUmf^ -t6:make t^^^^^ ' 




suwmente df j&tegrati^^^^^ 
„jn^cioeration^sy^ 
crUefi^fi^for^^ * 



ADVANCED TECHNOLOGY MIX- 
ENERGY SYSTEMS PROGRAM. 
TECHNICAL ADVISORY SUPPORT 

Clinton W.Phillips -30U'92l -3^1 
Office of Housing <in^ BulMing jfechnology 

Sponsor: Energy Research and .' 

Development Administration- 
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The Center is providing' technical assistance to 
the krgonne National Laboratory's Program Planning 
Committee and its technical sut-'cbmmittees on the 
Ad^yanced Technology Mix^Energy Systems (ATMES) 
Program. This program examines *th^ present- need, the 
available technology and rQCO/nmends the* needed 
'research' to the Ener|y Research and Developniient 
Administration (ERDA). Emphasis is on pptimizing the 
community charaCtenzation and community integrated 
utility system. . 

NBS participatilf'h in this project will^elp ' 
produce technical results that will»be incorporated into 
ATMJES/ERDA published- reports. For exampl^j'tthe 
Centers work on the integrated utility system^simuja- 
tion program will be made available to the design p^ofes/ 
sioh. ' 




SOLAR ENERGY RESEARCH FOR THE 
DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT 

Robert D.Dikkers -^301 ^921 -3285 
Office of Housing and Building Technology 

1 Sponsor: Department of Housing and 
^Otha'n Development 



The Solar Heating and Cooling Demonstration 
Act of 1974 (Public Law 93-409), and related Federal 
legislation provides for the Department of Housing and 
Urban Development (HUD), the Energy Research and 
Development Administration (ERX)A), and other 
Federal agencies to design, develop, and demonstrate.^^ 
solar heating and cooling applications in buildings. To 
aid participating agencies and other interested groups in 
the conduct of the Federal solar energy program, a 
National Plan for the Solar Heating and Cooling of . - 
Buildmgs Program, ERDA 76-6, has been prepared and 
published by ERDA. 

In brief. Public Law ^3-409 and ER^DA 76-6 
specify that HUD will use the research and technical 
support of the National Bureau of Standards in its solar- 
programs. For example, last year the Center developed 
an interim document. Intermediate Mininium Property ' 
Standards for Solar Hating and Domestic Hot Water 
Systems, which when finalized in 1977 will serve as a 
companion to the FederalHiousing Administration 
Minimum Property Standards, the basis fop mortgage 
^insurance under a number of HUD fioysing programs. 

Other activities under this project include: ( 1 ) 
developing plans to define technical data needed to 
evaluate system performance* (2) establishing a data 
.Ljcenter for the storage, processing and dissemination of * 
technical and non-technical non-instrumejitation data; 
. (3) monitoring and evaluating data obtained from solar, 
residential demonstration projects; and (4) preparing 
improved performance criteria for solar equipment and 
dwellings. 



SOLAR ENERGY STANDARDS 

James E.Hill -301 -921 -3512 
building Environment Division 

^ » - 9 

Spotfsor: Energy Research and 

Developrnenf Administration 




4 The goal of this project is to participate in the 
development of new standards associated with solaY 
heating and cooling systems and components and to 
apply the results of the Center's solar^energy research in 
an effective 'way. During the past fiscal year, a Center 
for Building Technology staff meift^er participated on 
two separate committees of the Anieriqan Society of 
Heatiifgr^Refrigeratirig'and Air-Conditioning Engineers, 
which drafted standards for testing' and rating solar 
collectors, and thermal storage devices, respectively. 
Two draft standards were completed in June^t976 and 
.were submitted to the Society membershipafof Vote. A 
second membei: served as^Cnairinati oOhe Americaji^ ; ^ 
Society ^for Testing and Materials Subcommittee . 
' E21 ;1 0, "Solar EnSf^y Utilization,'* v^hich was - ' . ' 
organized to identify anci draft standards. A^list of high- 
priority standards was completed and^^work began on 
the^-d rafting of several of them in th^ areas of durability 
""^^^ reliability. / • : 
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^viwrui^itiNia - dfeyelpping, and publis|jing the test methods tliat will be 

James E Hill 301 921 3512 ' " ' ""^^'^ °" collectors and the'rmal storage devices.* 

"BuUdingMonment Division ' ' J^e test methods specify, the apparatus, instrument*- 

\ V..* , detailed procedures for each^device. For each 

* * • type of product,* the-Ce'^er constructed the test 
Sponsor: . Energy Risearch and - equipment and is continuing to detexmine how it rtiigh't 

' Development Administration ^ * be improved. Such'test procedures are needed to 

compare the [jerfoftriance of solar components on a- 
' * common and equitkble.basis, 2^ is done with fuel- 

,* • . ' burning equipment, air conditioners, and heat pumps. 

• Standard test procedures will not oifty make possible a 

basis for. selecting products, but will provide a basis for 
^ ^ ' * ^ the next generation of design. . ' 

1 ' ^ . ' Based oi) Center test methods, the American 

SocieTty of Heating, Refrigerating, and*^ Air-Conditio'hing 
» Engineers (ASHRAE) versions of the, tests were 
' " ' * approved by the 30,000 miem1)ers of the Society as 

* ^ , ASHRAE -Standards 93-77 and 94-77. 

TESTING OF RETROFIrTTED SOLAR ^A so^eating and coaling system has been 

HEATING, VENTILATING, AND AIR-. ^ designed and installed in a four-bedroom Iwuse on the • 
CONBITIONING SYSTEM ' ^ ^ National Bureau of Standards grounds. This project' ' 

James E Hill 3019^21^^17 - ^ * involves the operation, data acquisition, "and evaluation 
James E.Hill ^301 ^9>21-35U ^^e solar energy system.' Measuredidata will be 

Bmldmj Environment Divmon • • , .^^p^,,^ with predicted^data for several operation 
• ' ' . *nio<}es to l3etermino\the*adequacy of the analytical 

Sponsor: Energy Research and , model^to predict^fossil fuel savings. The^ solar system 

Development Administration consists of flat-pIate,coIIectors with water/etKylene 

* ^' giycol as the transfer fluid, water storage, and'an 

« ^ - ' a^orption ^ir coaditicxner within the existing foreed-air 
. system of the house; Th^approach is to evaluate tfie 
^s>^stem, during typical summer and winter operation and 
, "; compare it with predicted fierformance. 
. ' , ll " During this^ear\: the first yeaf's 'test data and 

* f ^ ' operating experience are 'being published. The publica- ' 
• tion will jnclade comparison of measured and pfedicted 

^ • resiilte as well as a<:omparison vyith test data takeg 

^ .previously when fhe^house was equipped with 

\* cpnveijtipnal equipment. Furtlierexp V 

r , . * \ , be done wfth a modified system (hew^soiar collector. * 

* . , " •* \ panels added) to. examine alternate oper^^^^ 
, ^ . ' \' > control strategies that inihimize fhe;,use 

' • ^1 . , , energy.^ ; ^ j \ , . [ ^ 

Ivlliillf'^-'^^''''^^- ^ ^.federal Jffice BuHdlng was d^^^^^ ' ' 

nvALUAUUiN^ . cpnstructedjih Mancheste^^^^ 

' 'Lne^EJliiC30f:92i'-3Sl2 " ^^^l¥ora|rtpfof-the^^^ of Both^recdgrifeed^^ana" . 

: BuildinrEn^rormnrDivisian ■ ' .. :^-^¥^f^ftcons^ ■ ,1 

SponsQfl y^^^^^ 
^' * V / 'J)eve(opnient Admihistratjpn . 
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H^oUr separatewrays at solar collectors are mounted on 
^ the- roof of th^uildjng. They will be used to heat "water 
^ or a >yatei^0ylene glycol -solution; the energy will be 
used#to suMlementnhe conventionaj energy sources in 
'<lhe buildingMioplieating, cooijng, and hot water. 

Thej^an for this project is to initially test at least 
one incy v|uLal ^ari^l in each of the four arrays to 
dfetermmea^ whajt extent the^coliector performance 
feeetsor^^ce*^ds the requirements in the original 
pu^§^se^spe2if^ation^Following this^^performance data 
will b?gal}jered on thg^^entire collectoi;^ array over at 
'least two heajing and two cpoling seasons to determine 
the contribution made by the solar subsystem in 
reducing' reqijifcments: for fossil fuels. ' • 



.COMMERCIAL SOLAR ENERGY 
DEMONSTRATION 



Robert D.Dikkers ■'30fj^2J -3285 
Office of Housing' and ^Milding ^Technology 



^Sponsor: Energy Research and 
) ^ * Development Administration 

t 



\ Uode^ this project, an* interdisciplinary team of 
Center'personf^l is participating in «the, preparation of 
drah standar\is and performance criteria and in the 
evalu^ion of oommercial applications of solar^ heating 
and cooling. As an. overall approach tcrth^e use of solar 
heating, and 'COoJing 'It covers many areas: comparisons 
of actuaf wiffi ptedicted solar sysjem and jQomponent 

/ thermal performance; the evaluation of ojSerational 
problems ( accidents, «eq\iipment failures, substandard* ^ 
peffornralgpe); the examination of institutional 
constraints (code^ prpblems); developm'ent^'of improved 
performance criteria for solarjyste^^mS and .commercial^ 
buildingSi.preparatfoh of plans to develop and- ^ . - 
implement standards; and the review and monitoring of 

•tests andievaluations of solar equipm^ent., ' - w * 



INTERNATIONAI^ COOPERATION ON. 
SOLAR Ef^ERGY , 

" Elmer R . Streed -301 -921 "3503' ' 
Buitding, Environment Division 

*■ • 

^Sponsor: ^ Energy Research and 

" * ^Developm ent A dffiinistra tion 



^jjjfc^c^t . countries of the.\yorld ai'e jnvestigating the . 
Promise of solar energy. But all this activity, in a- ^ 
relatively fiew could lead to confusion and 
duplication,"Uttless international standards are developg/d 
for termiri6lpgy;.teSjtipg,4nat'eriaIs, and performanoei 
This project deals with the exchange; of tecl^mcal-lnfoi"- 
matipn and, the joint conducfof the .following thr^'e' a 
sjibprojects: ^L) investigation^ of solar heating and \ ^ 
cooling 6yst«n|;^(2) c^oordinati6n(6f research ^and <kv^- 
ppjnent oh solar heating :andyc6dlih 
(3) perfo'npance testing^ of solattollectors. 
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TECHNIQUES FOR.ECONOMIC 
EVALUATION ' 

* 

Harold.E Marshall ^30r^92l ^3701 ^ 
Technical Evaluation ahd^ApplicatioA 
^Division*' 

Sponsoj^: National Bureau of Standards 

■ ' I 



w The goal of this^prcn^*!^ to develoV, refine, and 
•apply some of the theop^'and methods of benefft-cost 
analysis, risk-benefit analysis, and life-qyoJe costing to 
building'evaluatibns, dnd to ma|ce infbrmation 
.^yaHaWe to thfe building community. To reach the goal,^ 
improved analysis techniques will be appli ed in the 
area3 of energy consprx^tion in buildings, evaluations of 
buikJing codes, and in other high-intere^st ^reas. Results 
will be published in media that will have im^iact^n the 
building community. Last year, the project published^ 
-eight articleS'in economics and building journalsj^ 
completed'three major reports aild lectures; published 
seven papers in the proceedings of the Purdue ' ^ - 
University Conference on Heating, V^tilating, and Air- , 
Conditioning Equipment and X!!omppnents for Buildings; 
and conducted a Federal Workshop on Building ' 
Economics. Similar .work will result from this year's 
work on the^economics of solar Heating and cooling, 
building codes, reducedsized venting, and energy conser- 
vation. - \*4^ )^s , 
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UNIFORM LIFEyCYCLE eqSTS 

Rosalie f.Ruegg -301 -921 -570) x 
J'ec^ical Evaluation and A^lication^ 
DiS^iston , ^ 

Sponsor r> National Burehu of Standards- 



' ' A recent Government Accounting Office report 
to Congress virtually demanded'the use of Life-Cy^le 
Costing (LCC) in the evaluation of .iiU Federal projects. 
The Center for Building Technology is taking the lead 
* in'the development of LCC methods and their applica- 
tion to buildings. The LCC concept is the only thorough 
and reliable way to make rational decisions about 
. acquiiing new space: is leasing, construction, or 
renovation the best method? Further, as Vresult of the 

* energy crisis* th^ need toytajfie a life-cycle approach that 
takes into account energy use as well as first costs is ^ 

. particularly urgent. Project results will be~^ade 
available to Federal agencies, building researchers, and 

* other interested parties. *The researchers, will also 

* participate in workshops, brieHngs, seminars, and proffes- 
sional .meetings. 



; . ECONOMICS IN ENEliGY STANDARDS 



St^hen R.Petersen '3dl^92I:''3?dl 
^Technical Evaluation dhd Application 
Division 

Sponsor: Energy Reseqrch^nd^ * 

^ Devefopment AdminisuSion 



This project will providfe^analytical support t9 the 
/building eaergy perf6rm^ric.e^tihdards pro|[rani (see — 
-Energy Conservation Section), including Overall — ^ 
. framework developmferit^buildingnconstruc^^ cost- 
data, and life-cycle^ cost analysis of energy-related 
bp^ingfoperations. The technical ch^11ehge-is to • 
PTPvide a straightfo^^ in 
-—^Optimizing neW biiildmg designs4or energy..con,servation 
as a function of climate, fuil costs,, and *QlJler,yariable^^ : 
n that'caii Influence buifm 

r ^ jtfie cost dataTand energy; savings data,;k7great deal of 
^j_design4i)formatipn iS;being made ayailable^tt^^ 

minirtize potential life-cj^cle bujiyhgjcost^nhe design: 
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THE ECONOMIGS OF WINDOfV 
DESIGN » 

RdsalieT.Ruegg '301^^1^3701 
Technical Evaluation and Application 
Division ^ ^ 

Sponsor: National Bureau of Standards 



THE COSTS OF RECYCLfNG 
BUILDINGS • 

Stephen F^. Weber -30) -921 -3701 
Technical Evaluation And Application 
/ Division^ 



Sponsor: National Bureau of -Standards 
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ECONOMIC ANALYSIS OF LEAD- 
PAINT ABATEMENT tECHNIQlJES 

Robert E. Chapman -301 -921 '370! 
Technical Evaluation ar{d Application 
Division 

f 

Sponsor: Department of Hoitsing and^ ' 
Urban Developrner\t 



The capitaband maintenance costs of^indows, as 
-well as their psychological benefits and costs, ^re 
important to" the overall efficiency of ^tindow selection. 
This economic analysis of Avindovys will provide a more 
complete approach to the optimal selection of \yindows. 
Economists from the Center will develop a life-cycle 
cost mpSel fo^ analping aiternative window cbafacter- 
istics» in a gi^en application, in terms of the combined 
nef effect of thermal," construcjtidn, and maintenance 
costs. Using thermal data develppe*d"4>y the tejiter's- 
Thermal Engineering Systems Section;-and costs 6f alter 
native vfindow characferistics described by the Center*s 
Architectural Research Section, the life-cycle cost 
model will be exercised for selected window applica-.* 
tioins. Measures of psychological oeneTits and costs 
identified h^y the Center's'Sensory Environment Section ^ 
will also be related to the life-cycle co'sts. - 

■ . . > ^ 

.Millions of dollars are spent by builders each year 

to demolish existing buildings and*to replace them with 

new buildings. Millions, of dollars Slso ar^ spent by 

municipal governments to upgrade/public utilities and 

•services to meet the changed 'demands brought about by^ 

new constructipn. Large costs in terhis o*f traffic delays, 

. congestion, and disruption of commerce result fron).. 

' new construction, in areas of higff*land use. 

The question is: Is alljhis necessarjr? To answer 
that, the Center wilNdentify ^nd suggest ways of^ 

measuring the life-cycle cost impacts of recycling and^ 

new construction on communities, and prepare a report 
for use by 'others facing such a decision. 'Further, the 
impactg^will be developed for three leve^^of recycling - 
making additions, interior gutting, and\component re- 
placements with cosmetic improvements - for * 
estimating tfie dollar costs of resource expenditure. In a 
.recent National Symposium for the Building 
Community, recy<?ling was termed "the wave of the 
-future, " and the need for life-cycle information to guide 
members of4he buildirfg community was deemj^d 
critical. . • . o 

It is urgent' that the question be addressed now 
because the scarc^y of capital funds* iuel, and bujlding 
materials is causing communities. .increasingly to^eek 
means of economizing in th^jupvision of public 
services. 

Lead paint abatement techniques differ not only 
in their ^?||^»^ricv ^jremoving the hazard from the envir- 
onment, but alsoJin their installati6n*and maintenance' 
coists. Thus, the choice of abatement technique, is ' 
neither readily apparent noreasily determined, this ^^^^ 
study will help th'fc urbqn planner make, the ch^icje 
among af^ement techniques for^a giveit set of ^ * 
constraints Ce.g., surface type^ substrate condjtjDit^.or 
""occupanpy status) by providing an analysis H>#coSfs* and 



by relating tno&e 00515 to the perTormanee levels of alter- 
jiative techniques. The project results so far were 
published as "Economic Analysis of Experimental Lead 
Paint AbatemontMethods: Phase*!," which analyzes the 
key factors in the determination of cost based 'on 
empirical cost data anQ a method for identifying and 
measuring variations in a abatement method cpsl, An 
article, "Lead Paint Poisoning: A Closer. Look at the . 
Costs," wliich describes the cost procedure, recently ~ r 
appeared in The Journal of Housing . 



ECONOMIC BENEFITS OF LEAD 
PAINT ABATEMENT 

Joseph^. Kowalski -30] -92'1 -3701 
Technical Evaluation and Application 
Division 



Sponsor^ Department of Housing and 
,J Urban Development 
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Mandatory, abatement of the lead paint hazard 
would conceivably cost over $20 billion. But the repair 
and remodeling industry's gross output in 19'^5 was pnly 
$25 billion. Thus lead^paint ab'Sitement could have an * 
enormous impact on this important sector of the. 
housing industry. HoN^evcr, lead paint abatertrent 
K investments could be associa^gd with benefits well in 
expess of their costs, or benefit levels could bie so low as 
to justify ^ investntents.- t^J^^i? procedures.^afe 

s developed^haixan E^tfsetf for measuring benefits, ]fhe 
optimal level of "afeaiement remains unknown. This 
project will gather data on the; causes ai\d consequences 
<$f elevated lead levels in the bloocl. Second, a model 

• relating the benefits aad costs of lead paint abatement 
will be developed. Third, estimates pf the benefits and 
costs of.4ead paint abatement will b^ made for a 
representative loeal housing submarket in order to test 
the model and to determine the range of confidence 
jhat can be placed around .benefit estimates.. Finally, 
economists will identify additional research required to 
'narrow the range of the Benefit estimates. 



THERMAL MEASUREMENT 
TECHNOLOGY ' 

Chock l.Siu '301 '92! -3503 ' . 
Building Environment Division 

^ Sponsors. National Bureau of Standards, 
r Department of Housing and 
Urban Development' 



Three areas of thermal engineering measurement 
are being pursued irf this project. The first is a new and 
improved guarded-hot-plate apparatus for use as an 
absolute method of measuring the theirmal conductivity 
of insulatioQ and building materi^s. This ^pparatgs is to 
replace the present apparatus (circa 1937) now ^ 
approved by the American Society for Testing and 
Materilals Standard. The second area of research is that 
of themYat comfort measurement. Here the emphasis 
has been on the scanning radiometer as a measvring 
device. The third ar^ is air infildation nueasurements, 
an area where the center is contributing to the. 
developing and testing of both th^ infiltrometer (sulfur . 
hexafluoride as a' tracer) and the permeameter. The 
technic^! data developed under this project will be 
incorporated into standards for thermal conductivity 
measurements and fgr air infiltration measurements. < 
Resuits^are made available through the C'enter*s publica- 
tions and those of the American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, A 
symposium on the devetopment'of thermal comfort data 
will present the pfiqject*s outcome to the public. 
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ATTIC VENTILATION STUDIES 

Chockl.Siu -301-921-3503 
Building Environment Division 

• ii. • • 
Sponsor: National Bureau of Standards 



Althou^ it has been conimonly^accepted that 
attic temperature during hot summer daj's can4>e signjf- 
ican^^^duced by attic fansT^heir effectivelQess as an 
energy conservation measure ha&^en questioned. This 
prpject exists to answer that question. Its test bed will 
be an instrumented house at Twin Rivers, New Jersey. 
To be measured during the tests are the energy cop- 
sumption for cooling, airflow through the attic, air [ 
leakage in the room below fwith andVithout fan), 
outdoor temperatureT'KiSiiSity, solar radiation, and 
wind speed and direction. TemperatWes at four^or ipore 

, different' locations wUl be- measured at several levels. 
Heat flux metets will be used to measure the ceiling 
beat flow under fan -off apd fan.-on conditions. 

. Separatelyria the^i^as^ of ^fcj^-cpnditioning.ducts in the 
attic ipace» duc^ airflow and the temperature rise in the| 
duct wQI be jH^easure^d to assess the Iieat gain mtp the / 
su{>£ly^^8kd return air streams. The output of this study 
wHP^ |)ubir4hed by the j^ational Bureau of'Startdards, 
an excerpt of which aisp will be published. in the 

'^American .Society of Ideating, Refrigerating, and Air- 

^Conditioning Engineefe Transactions^ The data 
developed. \^fll"imp^^&^ 
standards.^ / . ^ ~ 




THE LATENT COOLING ' 
PERFORMANCE OF A FAN- COIL UNIT 

James Kao -301 -921 -352) 
Building Environment Division * 

% Sponsor Tri Services Committee of the , 
Department of Defense 



In many military donnij0des and family housing ~ 
units, space ^oolingris provi^d b>TaTaTCoil units having 

. low latent load capacity. Wft^ these i)nits are used in 
Gulf Coast regions having higl^DtrtdtJor dew point tem- 
peratures (averaging 21^ to 24^ C {70 to 75* F)), insuffi- 
cient moisture is removed from the indoor air. Air ' 
infiltration proce&es cbntinuall> introduce moisture- 
laden outdoor air into the building. The result is that 

• condensatian forms on cold indoor surfaces whenever 
the fan*coil unit operates. The moisture then leads to 
mildew, fungus growth, and moisture'damage. 

Indoor summer condensation problems can be 
remec^ed by modifying certain operating parameters of 
the fan-coil units to increase their latent load capacities. 
However, information provided by fan-coil tinit 
manufacturers is not'suffici.ent to perform these 
modifications. 

The experimental plan is to instrument a fan-coil 
unit in a room-sized environmental chamber. The envir- 
onmental cham^^er >S'ou^d simulate various indoor 
conditions when the fan-coil unit Was operatecj under 
steady-state conditions. Certain operating parameters of 
the fan-coil unit such as chilled water temperature, 
chilled wat^r flow rate, and airflow rate across the coil 
would be varied, and the effect of these operating pa- 
rameters <^n the latent load capacity of the fan^oil unit 
woujd be investigated. 



AfR FORCE ENERGY CONSERVATION 
HANDBOOK 

^ Douglas S{ . Burch -301 -921 -3512 

Building Environment Divisioh 

Sponsor: l/nited States\Air Force 



» - To .reduce spiraling energy costs, the Air Force 
needs an energy conse,rv^tion program that can be 
easfly applied to utility systems and buildings on its 
K many bases. To help them with such a program, the 
> Center-is developing a 2-v&lume handbook specifically 
for Aij; Force needs ancl energy problems. It will cover 
^djustoents to central 'heating plants, distribution 
s>-stems, and building equipment Other areas include 
power factors, w^te Iieat recovery, lighting, hot water 
heating apd cooUng. Volume I will be targeted for base- 
tevel manage/s and will contain management guidelines 
on energy conservation. Volume II will be targeted for 
base-level engineers asrd technical personnel and will, 
contain detailed technicah material and advice on 
energy conservation, - ^ 



GROUND FXOOR HEAT LOSS , 

Douglas M . Burch -301 -92/ -J5/2 
Building EnvirSriment Divisiorr 

Sp^^oiN^ National Bureau oJ'^Standards 



Ground floor heat loss k thought to represept a 
small fraction of the total^heat loss of a home. And yet 
.what we novf know about this phenomenon is based on 
a very small amount of research. To reduce our 
uncertainty about this heat loss - in an ^ge that has 
become suddenly energy conscious - this project will be 
an analydcal investigation oYheat loss characteristics^ 
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frQin bfi!ow-grade basements and sIabs*on-grade using a 
mathematical simulation and a.finite-di^erence-solution 
technique. Design heat-loss factors will be determined 
for a range of earth conductivities, different amounts 
and positions of edge insulatidn, and^floor'dimensions. 



* 

THERMAL ASPECTS OF WINDOWS 

Tamami Kusuda -301 -921 -3501 
Building ^nvirohi^ent Division 

Sponsor. National Bureau of Standards 



The ,approax:h to thermal-related aspects of 
windows is to relate artificial lighting 4nd energy require- 
ments to the solar thermal and daylight characteristics* 
of selected window types. Pata compatible with the . 
Bureau's Load Determination Program wB^ be gathered. 
Xhese will permit researchei;§xie»determine the effect of 
any window type on the to^al energy*, consumption of 
any building. Last year, extensive calculations were 
made'to analyze net energy transfer through windows of 
different sizes and designs. The calculations included 
tha daylight trade-off, fenestration management (control 
of shading and insulation), tindinighttime thermostat 
setback* This year, the project will prepare thermal 
guidelines for architects ai^d will participate ixt a Federal 
workshop on window r^earch. • 



HEAT TRANSFER IN THERMAL _ 
ExNERGY STORAGE 

*iradley A . Peayy -301 ^921 -3503 
Building Environment Division 

Sponsors National Bureau of Standards 



PERFORMANGE OF INSptATED 

Bijna)iNG eleKients ; . 

.OttKhhSJU '301 '921 '3503 
Building Ehvlrdnmerit Divisiott^ 



-Sensor: hJatidnal Bureau of ^ikjndards 
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The storage of heat for later use is an important 
•factor in lowering th6 Nation's energy dependence. To 
*this endv analytical models will be needed to study the 
thermal performance of such thermal stora^ge^ devices as 
air-rock and water-sandr. In addition, studies need to be 
undertaken to understand the potential foic using these 
devices underjround in large earth masses. To date* a 
scale model of a wet-sand system ha^rteen BiiiTt; its 
actOal thermal storage capaci^ is b^Jng used to fine- . < 
tune the theoreticiLmodel. Similafr worJt is underway " 
wfth anvair-rocU system. Prelirninary results of the work 
are |>eing published in Solar Energy, 1976 ai\d the ^ 
researcTi results will bemused in the updating of 
American Society for IJeating, Refrigerating and Air- 
Conditioning-Engineers Standar(ii94-77, "Methods of 
V Testing Thwrrial Storage Devices. Bs^ed Thermal 
Performance.'^ *^ - ^ - 



Un(Jer this project^jCBT will dev^^anS' • ,^ 
construct a laboratory/,apVaratus fon^tudying the heat- 
transfer pto'perlies^of large-parts ofbuildings, (wall, roof;, 
telling, flo©r; an4 coinbTnafio^s). under static or . , - 
dynamic: environmental conditions*. The project is bejng 
undeirtakea for^two teas6ns>"t^^^^ 
natipnally accepted- sUndartftesl me^^^ to \, 

prpviyeVrelfaBI&data^^^ , 
transfcn • : V \ ' - . S"? t' 



AIR^INFILTRATION IN REACTOR 
CONTROL ROOiyiS 

Charles m: Hunt ^^301 ^911 ^3512 
Building Environment Division 

Sponsor Nuclear Regulatory Commission 

f 



PARTICIPATION IN THE AMERICAN 
SOCIETY FOR TESTING AND 
MATERIALS COMMITTEE G16. 
" THERMAL INSULATION " 

Frank J . Powell -301 -921 -3637 
Building Environment Division 

SponsorS National Bureau of Standards 
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This project will measure the air leakage of 
atomic power plant control rooms by the use of sulfur 
hexafluoride (SF^) tracer gas. At present, there is no es- 
tablished procedure for measuring the air leakage into a 
control room operating in the emergerfey mode - shut 
off from its surrouhdings. However, CBT has developed 
a SF^ tracer gastechnique, which is well suited to this 

- t^k. Tiie rate of dilution of SF^ (in parts-per-billion) is 
used to estimate the air infiltration rate. Control rooms 

, at Beaver Valley, Pennsylvania, and Brown's Ferry, 
Alabama, havfe been visited -and specific measurements 

. and sampflng problems^identified. Leakage rate measure- 
mertls were made at Beaver Valley'and a letter report 
was sent to the Nuclear Regulatory Commissron. Small- 
scale tests ^of possible loss of tracer by absorption on 
concrete or plaster also were made prior to full-scale 
tests in a,control room The fuH scale study of^Brown's 

, Ferry will begin this year. 



Under the project, CBT participates in the work 
of the American Society for Testing and Materials? 
(ASTM) Comjnittee CI 6, "Thermal Insulation," to 
assist them in the development of consensus standarc(s 
on the characteristics and performance of thermal'insu- 
lation. Also, there i's some controversy concerning 
ASTM methods for, testing thermal performance of insu- 
lation. It is the respoftsibilitV pf*CBT to assist in the 
resolution bf these measurement discrepancies and to 
take the initiative in developing new test methods that 
determine thermal performance more accurately. 
Special emphasis is givep to broadcasting. the results of 
CBT tesearch through their incorporation in standards. 
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OIL BURNER ENERGY 
' CONSERVATION * 

George E . Kelly -30 1 -92 / -352 1" 
Building Environment Division ' 



Sponsor: Federdl Energy Administration ' 



CBT research has found that significant energ>^ 
and dollar savFn^s are possible through oil burner 
modifications. In field work involving 429 oil burners, it 
was determined that tuneups'improve^d average steady- 
state efficiency from 74.2 to 76.1 percent. This ' '* 
translates to a seasonal fuel savings of about 3 percent. 
Moreover, virtually all the units were found to ie 
oversized in relation to design heating requirements. 
Other simple retrofitting changes have been found to . 
^ave fuel savings ranging from 8'to 2r percent. A - 
• homeowner's" -^rochure and a servicem„an's guide-to 
reducing the nozzle size l^n oversized units have been 
written and are now being published. The Center will 
soon continue this work with evaluation^ c|f ,th^ v 
installation.of sealed combustion systeniJ^^J^ck^ 
dampers, flue restrictors, heat reclaimer^^and l?lue- 
flame burners.^This will involve a field sjiidy to evaluate 
the pre-retrofit performance of a number of heating 
systems, the installation of one or more retrofit options, 
and 'a reevaluation of the oil burner's performance. 



ENERGY USAGE IN HOUSEHOLD 
APPLIANCES 

• Richard A . Grot -301 -921 -3293 
Buildings Environment Division 

_• \ * * 

Sponsor: ^ Federal Energy Administration 
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This project wilj gather actual performance , data 
on the Cinergy usage of major Household-appliances in a' 
series of six townhouses at Twin RiversV New Jersey. 
The data-logging and computer equipment is now, 
Installed and its output will be compiled into a report > 
dn winter seasonal perfbrmanceiand summer ^seasonal \ 
performance.. Overall, the output of the project will be a 
reliable data base to be'usecl in standardized^appliance 
testing.to support the energy labeling program. 



- APPLIANCE ENERGY LABELING 

George t^Kelly ^30 1 -921 ^3J2I 
Building Environment' Division 

_ Sponsor: Federal Energy^ Administration 



Over the years, certain consumer products have 
become known as **energy hog^.V Moreover, critical in- ' 

- formation oh energy consumption 'has been denied to 
buyers because there was no way of evaluating"?he I 
operational and energy costs of such appliances. Today, 
however, the Center is developing laboratqry ^dsts, 
computer rnodels, and calculation procedilres'to predict 
the dynamic and seasonal perfprmahce of furnaces, hot' 
water boilers, central airrc^ghditionefs, atfd heat pumps. 
Close contact is being- maintained with various * 

' ^pianufacturerg and standards writing organizatipns to 
ensure the accuracy, fairness, andsacceptabjlity^^ these 
standards^ By such Jnteractiony 

* recommended procedures/will be "readily adopted as ^^'^^ 
consensus standa^^ such, organizatipns as the --^.r, .^.^ 
A^ierklp. Natiph^^ 

andiRfefrig^^mtibn:^^^^ Am'erica^^^^ of. 

Heatirigi;^Refrig^^^^ and Air.;CohaitioS[^g Engiileers; ^ 
and. Ame^r^^^^^ test :ana 

^ycaicuia^^^^^^ iPQdifi\fi : 



Energy Administrati6n, which is required by law to 
publish test procedures for manufacturers to lise in 
labeling their products. Then, the Federal Trade 
Commission will decide upon the type of label to be 
placed on each product. 



PART. LOAD HEATING, 
VENTILATING, AND AIR- 
CONDITIONING EQUIPMENT (LARGE 
BOILERS) 

Joseph Chi -301 -92! -3'52I 
Building Environment Division 

Sponsor: National Bureau of Standards 

t 



This project is developing test methods in support 
of consensus standards for part-load performance anci 

• rating of building heating and cooling equipment, 
particularly for industrial boilers. At present, equipment 
performance ratings are based on steady-state test 
methods. This has led to a continuing dispute on their 
actual Held performance. Ultimatel)^, laboratory 

/(nethods that more closely simulate Held performance 
will^e necessary if' man>ifacturers are to acqurately rate 
their equip m'^ent under part-load operation. Part-load 
ratings will In turn allow designers to use the most 
energy effective equipment and to design more efficient 
systems. 

Last year, laboratory studies were performed on 
the dynamic performance of a nonmodulating gas-fired 
boiler. A test rig was constructed for furnaces and part- 
load performance testing of a gas-Hred furnace and an 
oil-Hred' furnace began in the laboratory. A 
mathematical model was developed^^to predict the pari > 
load and seasonal performance of no^nmodulating 
boilers.^lftiring this year, the Center will complete the 
process of generalizing its boilei;^model to large ^ 
commercial and industrial boilefs and compare 
predicted performance w'ith experimental results ' 
availabje on total energy boilers. The results of this 
work wiH be published and presented to the^ American 
Boiler Manufacturers Association for their use. 



EVALUATION OF THE STIRLING 
ENGINE 



David A . Didion ^301 -921 -2994 
Building Environment 'Division 



Sponsor::: National Bureau of Standards 
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r The performance of the Stirling engine to date 
« .has been solely measured by it^ manufacturer and was 
* generally oriented ^ward transportation, -applications. 
Therefore, a laboratory evaluation of^a prototype engine 
*(10 horsepower) is underway ih this project to verify *^ 
, claims'under total energy application conditions.. 
' Conclusions from this laboratory evaluation will be used 
to verify or mpdify-manufacturer^'s^ performani?e claims 
^for the larger totaftjsnergy engines. . * \ 

^ * The 10-horsepo\yer Stirling engine has already ' 
been set;up intthejabqratory anj most^of.A data 
collected. In addition, a first cut at maWmatically 
' mpqelling the Jersey City Total Energy site '(with ite 
d;eselgehefatorsets):has^^^^^^^ 
cj^ both, these^effb report virjSting.rem^^^ 

T^e fepp^^^^ 

ihdustffianf "0^^^^ ^ 




■m4 




COMPUTER CONTROL OF HEATING, 
VENTILATING, AND AIR- 



David^A . Didion '-30^^92 1 -299^4. 
Building Enyironmeni^ Division 



\ 



Sponsor: Natidnal Bureau-of Standards 



Total Energy and Stirlin|tengine systeins: the 
Department of Housing and Urban Development,, the * 
Energy Research arid^DeveJopment Administration, the 
Department of Defense^ P^Iips Corporation, General 
Electric, the American Gas Association, and selected r 
.design firms. ^ ^ ' » * 

- Early on, the National Bureau of Standards 
(NBS) realized that its owli^ca^us - including * ^ 
numerous buildings an^, lab'oratc^tes of ^various ^izes 
was a national laboratory for deveroping energy conser^ 
vation techniques ---especially those that promise 
savings to large government and industrial^ consume^s^, » 
Earlier Center programs have ah'eady accounted for a 
nearly 20 percent savings in fuel consumption. Under 
this project, a centrai computer*i;ontrol facility is being 
installed "to save a further 20 percent in one test 
building. The computer will allow a closely time- • * 
phrased control and shutdowji of all' external air during 
hours, when the, building is not occupied (for a savings - 
of 28 percent); will give enthalpy control of all external 
air (for a 12 perceht savinfs); and off-cpil temperature • 
re-set (15 percent). Eventually, these, techniques will b&i 
applied to all the NBS buildings in Gaitfiersburg as well 
as other Federal buildings nationwide. 
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TECHNOLOGY OF WATER 
CONSERVATION • 

Mary Jane Orloski -301 -921 -3293 ' 
^Building Environment, Division 

Sponsor: National Bureau of Standards 
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Many answers have been suggested for; the 
. problem of water shortages. Two^requently mentioned - 
are (1 ) matching the supply wate^ quality to the usage 
with a dual-pipe supply system, and (2) technological 
innovation, such as reducdii-flow' systems and fixtures. 
However, before such techniques can be depended 
upon, a rigorous testing program must be undertaken to 
evaluate 'the claims of the new systems and their impact 
^on the users. For example, a recently marketed 

reducedrflow toilet had to be flushed twice for hygenic 
, reasons, thereby doubling its watef^nsumption. This 
project, then, will undertake a niimber of tasks: 
establish an evaluation matrix for immediate application 
to the wide variety of water and energy conserving 
Systems and fixtures; prepare performance evaluation 
.testing procedures fof'tl^sses of devices; conduct 
selected testing of water economy measures; determine 
base-line demand frbnr^field studies in instrumented 
dwellings; and prepare laboratory singulations of usage 
patterns. The results of the work will be made available 
,to manufacturers and code groups alike, as well as to 
conservation organizations and the utilities. 



PLUMBING SYSTEMS DESIGN 
CRITERIA 



Paul A .Kopltka^ J-SOI -921 =6293 
BtfUding Environment Division 



Sponsor: National Bureau of Standards 



Tilis project is the core activity studying the total 
water supply distribution and Wastewater drainage^for. 
bujldings. It aims at pr9viding the technical basis for the 
American National Standai:ds Institute A^O 
Perfprmance^Based "National Phimbing Code." The 
. economic cost benefits derived from lal^oratory 
reduced-size vent findings are being accepted in the 
building community; model code amendments Rave 
been drafted based ^pori CBT reopmmendations. The a 
validity of a new plumbing vent performance standard < 
that protects «the public is now being dewphstrated in 
the field^. The 40-year-61d- Hunter Water-Demand'' 
Design Curves are also being updated^!* These^and other 
activities are continuing, with special emphasis this year 
on storm drainagescriteria. The outcome ofjthis }^ 
research are reports that constitute la majoirsource of 
plumbing data for national and internationargroup$* > 
Presentations of .technical findings are.m'ade^at wide 
variety of iheetings, apd toj^e American Society ot 
Plumbing 5ngineers, American'Societj^of Sanit^ry^ 
Engineering, the NatPonal Conference of Statesjon 
Building Codes and Sti^ndArds, Fe^ and 
FederaUAgency planning gr^^ ^ - 



PARTICIPATION ON THE AMERICAN 
NA'PiONAL STANDARDS ifJSTITUTE 
STANDARD A40, " THE NATIONAL 
PLUMBING CODE" 

Lawrence S .Galowin *30I -92T-3293 
Buil4ing Environment Division 

Sponsor: National Bureau of Standards 



The American National Standards Institute 
(ANMJi^ Standard A40, "National Plumbing Code," was 
last revised in 19SS apd is in serious need of upgrading. 
The' Center for Building Technology ^CbT) --1-^ 
participation on thi^ standards committee is an ' 
opportunity for CBT to be influejitiaHn the language 
adopted in the ipde, particularly a% related to the perfor- 
mance approach. The impact- of the nw code will fall 
directly upon the financial interests for developers, 
builders, and usejs of residential, commercial, and 
industrial buildings. The interactions with other Nvater 
supply and drainage engineers, inspectors, designers, 
and ^contractors provide special^ituations for. direct 
.exchange of needs and for problems to be investigated 
in laboratory projects. 



LIQUID WASTfc MANAGEMENT 
RESEARCH J 

Richard A.Symuleski -301 -921 -32 93 
Building Environment^ Division 



Sponsor: National Bureau of Standards 



CRITERIA FOR Vi^ATER SERVICES 

Richard A . Syqiuleski *36l -921 -3293 
Building Environment Division * 



Sponsor: National Bureau- of Standards 



Water quality problems have in some areas 
brought a complete halt to building. At present, the 
building industry has a need for a longer look at the 
problems and solutions of wastewater treatment. The 
project will survey all liquid-waste disposal, method's and 
will develop a series of manuals an^l guidelines. 
Together, these sources will constitute an information 
base that the- developer, municipal official, planner, "arid 
general public alikj^ can use in- determining the alterna- 
tives availabfe in pro'Viding new housing with environ- 
mentally sound wastewater management plans. 

. . > \ f r • 

The National Sanitation Foundation has, recently 

formed a committee to develop information about ' ' 
suspected contamination of water from* polyvinyl 
. chloride piping materials. Current CBT activity in the 
Modular .Integrated . Utility Systems demonstration has- 
identified the need to determine'"tiie measurement tech- 
nology atid quality criteria necessary for nonpotable ^ 
water reuse. ThS |5roblems of known contaminants of 
organic, inorganic, and biological content entering ' 
water supplies from fixtures and piping materials (e.g~ 
heavy metals, leachates from plastics, lead frpm joints 
"^rtd packing) require precise measurement. This project 
is a fifst attempt to evaluate the qtiality of such water at 
the^'tap. It will determine required levels oJLprecision 
and statistical validity of measureijient? to satisfy. ^ 
prescribed water quality criteria, evaluate gas 
chromatography as a measuremenjt technology, and 
recommend {}ossible strategies for autdmation of ^. 
evaluated test methods for lal}oratory and field-applica::^. 
tiohs. This project produced the paper ^' An ^valuation *^ 
of the Applicability of Pyrolysis-Gas-Liquid^ 
Chromatography for the Identification^/ 
Micro(^rganisms in Water and Sewage Treatment Plant. 
Effluents,'* which v^as.j^resented at|he Third National * . 
Gdnferehce.ori Complete Water^ReiisV,. ^c^^,.^^ ^ ;^ 
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WINDOW RESEARCH: DESIGN 

Belinda Lowenhaupt Collins -30V-921 - 

2/77 • 

Technical Evaluation and Application 

Division 

Sponsor: National Bureau of Standards 



This project coyers'the beh^ior^P^pjw:ts 
CBTs-multidi§ciplinary study of yindows. i^Sniough the 
simplest solution for reducing energy consumption 
might *be the total elimination of the wifldQW,, this may 
not always be desirable frorti the standpcmit of the irser, 
the designer, or the engineer. As a result,,1he benefits 
and drawbacks of windows must be specified in many- 
terms before design criteria can be developed. ^ 

A CBT survey of the importance people hold for 
windov/s has brought together for the first time a wide 
variety of infbi-matiOn on the subject. This information 
was published as building Science Series 70, Windows 
and People: A Literature Survey .The study found that 
on^e function performed by a window is the addition of 
a dynamic, 'active quality to an interior environment. 
Other-functions are to give a view tVthe outside wdrld 
and contribute to room spaciousness. 'The broad appeal 
of this review is suggested by the fact that it has beeiv 
republished in the iJtiited Kingdo^m, Italy, and France 
(as Les fenetres et les-gens) . 



- ENVIRONMENTAL SIMULATOR 

i 

Robert A .Glass ^301 -921 -2177 
TechnicaLEvaluation and Application 
Division 



Sponsor: Energy Research and 

Development Administration,.^ 



Under thi^" project, a mobije energy conservation 
laboratory will be built. The laboratory will enable • 
studies of the thermal and visual characteristics of 
spaces with and without^windows, and With windows 
> of different types and sizes. The flexibility of the 
laboratory will enable us to study^Jthe effect of' various 
orientations of^ window on daylight and heat-transfer. 
The adv^'ntage of the. proposed simulator over existing 
laboratory apparatus is the abilit/ to- investigate^the * . 
combined effects of solar radiation, wind pre^ssures^ tern- 
peratur^ and rainfall of actual outdoDr condition&OT^^ 
the indoor environment and^on exterior wall eleirfehts,^^ 
and, more important, on window^ This facility will alsm^ 
permit behavioral studies to be performed in areas such 
asTiuman reactions to window configurations. 



NOISE IN AND AROUND BUILDINGS 

Simone L .Yaniv -301 *92I -2177 
Technical Evaluation and Application ^ 
Division , ' ^ * 

Sponsor: National Bureau of Standards 



0. 



Tfiis project is designed to uncover the human 
response-to noise in buildings. It is generally agfeed'that. 
human response to noise jlepends upon three param- ^ 
eters: its amplitude, its frequency spectrum, and^the' 
variations of botli qf these quantities with time. To 

' describejhe noise environment, these three parameters 
miist be combirtedJ^he result is a psycJiophysical>scale 
. and algorithm that, relates the. noise parameters to a 
subjective re^onse. The function actually 'used in 

' developing the psychophysical scale and algorithm 
depends upon which aspects of the> response and the 
noise are considered to be most important. Since this 

' selection is made on the basis of a human judgmeftt,^it 

. is not surprising that there are numera^^uch scales (at 
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COLOR APPEARANtE 

« 

^ Gerald L.Ho\ven -301 ^921 ^2177 
' . • ' Technical Evaluation and Application 
Division 



Sponsor National ^ureau of Standards 



least 35)'. each. reflecting the particular idiosyncracies of 
the researcher and his subjects. 

This project is designed to evaluate existing scales 
to determine their relative importance and effectiveness 
in developing appropriate acoustical ratings for building 
environments ones which will satisfy the needs for 
quiet. Th^ work will impact new building construction 
of all types since it will contribute to the development 
of codes, standards, and regulations for acoustical 
properties of both'rooms and buildings. 



The first part of this research deals'with surface 
color. Color coding is a common method for rapidly 
communicating safety information. Many Govemi^ent 
agenciejignd trade associations have developed over the 
years their own sets of colors for use in identifying 
different categories of traffic signs or warning labels. 
Most of these color codes contain, for example^ a red, , 
but the exact shade of red prescribed is not the same in ' 
all the codes. This project aims at encouraging all these 
• groups to choose their colors from a single, limited set 
of precisely defined colors with explidnneanings. 
The colors of the standard code have already 
^ been selected and proposed to the American' National 
. Standards Institu^ (ANSI) Committee J53, **Safety 
Color Coder for Marking Phy^cal Hazardsl^*' The 
remaining effor^will involve consultation on the 
detailed wording otthe Z53.T standard, and of other 
standards that will reference the same colors. 

The second part of the research is on ilium inatiorf- 
color. The intensityjof flashing lights strongly affect5l» 
visibility, but not in proportion to the intensity. Thus a 
light of twfcfe the intensity is not twice as conspicuous. - 
The project will concenftate on developing a ^ 
conspicuity scale that numerically measures subjective 
impressions. Lights dilj^ring not* only in intensity^ but in ^ 
color,, flash rate, or other physical parameters, under 
different viewing conditions, c5n then all be ^ • 
comparatively rated oh this common scale. 



h^m- It VISUAL ENVIRONMENT 

,Gary T . Yonemura '301-921 -21.77 
Technical Evaluation and Apj>licatipn 
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Division 



Sponsors: National Bateau of Standards ^ 
,£nefgy ResearcJiMnd : - 
Development Administration^ 



'PiS^liminary studies conducted at th^e Center indi- 
^cateuthat the current experimental basis for reccbmr ' 

mending :Ievels of illumfhatij>n may be i^errffT foramany 
• commOT/tasks/ Experiments <will be .conducted to \ 
\ - qu^ntify:^e ampjunt of light really needed by describing 
the p'erfonnance of thc>eye under real-world conditions. 
^ AWecpnd.part of Ihisrrc^^^ 
T^eflectance. One of the'niosf^poi^ determinants of 
jighting:quaiity is the geometrical distributlbn^f Ijght 
flux and^ihefresulting veiling rcflectohce (reflectan 
'that^partially obscures.the details seen fiw'ause it - 



reduces th^ contrast). A good lighting system even with 
a lower illumin^ion level can b6 more 'effective visually 
than a system with a higher illuminance but with poor 
gepmetric light distribution* Five different types of 
luminaires are being installed in the Manch^ter Energy*' 
Conservation Demonstration Building. They all use the 
same power, but may differ significantly i^i their effec- i 
tiveness for visual performance. 

Jfae results of the study will go to the Illuminating 
Engineering Society (lES), the principal source for 
lighting standards.^They are the sponsors of the y 
American NationaLStandards Institute stajidards on 
lighting. The research results ,wili be presented to the 
Illuminating Engineering Research, Institute^ the . 
research arm of lES. Data also wUl be presented to the 
American Institute of Architects. 



VISUAL ALERTING SYSTEMS: 
AMERICAN NATIONAL STANDARDS 
INSTITUTE SECRETARIAT 

Kenneth L.KeUy -301 ^92} ^2177 
TechnicaPEvaluation and Application 
Division j 

Sponsor: National Bureau of Standards 



The visual-alening-systems secretariat was eslab- 
Ibhed at the Center for Building Technology. A prime 
function of this project will be to maintain liaison with 
^/committees of the American National Standards . 
In^tilute (ANSI) that are developing or applying visual 
alfrting systems, as well as yrith similar committees in 
government, industry,' and other standards organiza- 
tions. Also, it is anticipated that ANSI Committees Z53, 
"Safety Color Code for Marking Physical Hazards/* and 
Z35 on ** Accident Pftvention Signs and Tags,** will - 
tiansfef'their secretariats from the' National Safety 
Council to the CBT facility. A combination of these 
cdmmxuees, either through formal fusion by ANSI or at 
least by maintenance of a coordinating joint secretariat, 
win create an entity corresponding ^ia function to the 
Intcmational^Standards Organization Committee TC80 
on **Safety Colours.and Safety Signs.** AD major 
research work on visualialertiug, both here and abroad, 
thuslrtn Be cocrdin'atcd through CBT.' 



# BUILDING ILLUMINATION 
STANDARDS 

I 'A^fKeoiofeKatlm^^^ -301 -921 -3293 
\ Buildmg.Envitvhm'ent pivision 



Sponsors:. Eher^Researtka^ 
^eyelppmenpAd^ 



r Central Seryices.. 
' Aitn fnislratiqn^ 
yqtJpnql^urequJfSi 



Tdndards, 



TKs project will develop, undet,.co'mbined 
General Services Admtnist^ and 
Deyelopmcnt^AtomSrtn 

of Standards sponspz^Jp^^new: tecbiiicai^^ data: and test 
rcquirejmc nts'fqr st^ energyrconscrving^ 
U^tmg^r^umm^^^^^ 

Staii^i^^Initiajiy 
fofr&e:fnajprs^ 
*^is|a^2Ws^foT^fl^^ • 
the cncT^^^ * 
ligi^g^sj^tcm^iA.ip 

•fficiheatmgV'VXn^^^^ " ' - ' 

::w%tc55systc^^ " \ 



design. Overall energy impacts of dissipated heal^gains 
wi^f require a great deal of evaluation. The final 
outcome of the study wjll be new standards; to that «nd. 
-^the Center is expanding^ its contribution to committees 
the Illuminating Engineering Society, the National 
Electric Code, and ti^e American National Standards 
Institute. 



\ 
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DURABILITY PREDICTION 
METHODOLOGY 

Larry W.^f<lsiers -301 -921 -3371 
Structures, Materials and Safety Division 

Sponsor- National Bureau of Standards 



Durabiliiy is often the most important attribute 
required of a b.uilding component^ or material; but it is 
the most difficult attribute to measure and predict on 
the basis of ^liorj-jtenn tests. At present, shqrt-term tests 
are seldom satisfactory for predicting long-te^m perfor- 
^mance. Thus, there is an urgent need to improve, 
durability prediction techniques. This research is 'aimed 
at developing durability standards. It involves 
. dexeloping and applying a general method ibr durability 
brediction, maintaining seven natural exposure stations, 
Studying the effects of natural weathering and - 
decelerated laboratory weathering, and undertaking a 

• (jomplementary.prograin with the Canadian' National 
Research Council to develop international standards for 
natural .weathering of building materials. To date, a 
recommended practice Yor durability pred'iction has 

. been prepafed and balloted in thc.American Society for 
Testing and* Materials -(ASTM) Committee E6.22, 
"Durability Performance of Building Construction," and 
the importaat phase of duraWity prediction, 
identification of failure mechanisms, has been studied 
using metal-to-metal electrical contacts. The. methodol- 
ogy is now being applied to organic coatings. 
Eventually, the recommended practice for durability pre- 
diction will be processed.as a Consensus standard by 
ASTM. ASTM and other standajds-se'tting groups will 

* use the standard 'tojB»pT6v?3h*bility tests. It also is 
planned to pr^efnthe pfiilosopiy of the standard and 
'the results of^e Canadian profi^m to international 
standards grpuos. 



SOLAR MATERIALS: PROBLEMS 
OEFTNITION 

Leopold F. Skoda -301 -921 -3311 
Structure's^ Materials and Safety Division 
Ik' 

Sponsor: Energy Research and * 
..^^^ Development Administration 



Thif prJnect wDs^tudy the currently available ' 
operating bolaft systems, with an eye to the problems 
now being\^x^rienced, Tff^survey will theii'^rm the 
basis for idendl^ng^ needed standards particulary atuned 
to the demands and environment fcrsolar cortiponents.^ 
The outcome of the study will be guidelin^es for the use 
of solar materials, and a list of areas where materials 
standards are most urgently needed. The final report 
will be a- publication distributed to the Energy Research 
and De/elopment Administration, other Federal '♦•^j 
agencies, and to standards setting groups such a^the 
. 'American Society for Testing and[Materials, for use" \t0 
the developlnent of materials standards. 



MATERIALS STANDARDS: 
ABSORPTIVE COATINGS ' . ; 

Larry W .Masters -301 -921 -3371 ^ 
Structures, Materials and Safety Division 

Sponsor: Energy Research and 

Development Administration 



While numerous. standard test methods have been 
developed for coatings In building construction, the per- 
Vformance requirements involved ia solar systems are 
quite different. For example, tempieratures on the 
absorptive surface may jeach 25^^ or greater, t 



buti 



stanflard^test methodU for coatingl^eldom involve tem- 
peratures as high as 100 ^. Thus 'standard testm/thpdsr 
'to evaluate. al^sorptive coatings are urgently needed.. 



-V. 



The purpose of this project is to prepare draft 
standards. These standards will be based upon results of 
laboratory studies and will be*submitted to the , 
. American Society for Testing and Materials for con- 
Sidenition.as consensus standaMs! 



MATERIALS STANDARDS; 
COLLEtTOR INSULATIOPii 

McClure Godette -301 -921 -3441 
Structures, Materials and Safety Division 

Sponsor: Energy Research^nd 
/ Development Adminisfration, 




MATERIALS STANDARDS: SEALANTS 
AND GASKETS 

'^Urry W .Masters. -301 t%21 -337h^^ 
Structures, Materials and Safety Division 

/ 

Sponsor: Energy Research and 

• Development Administration 



MATERIALS^^TANDARDS: GOA^ER 

PtATESf'.- , - r ~ \ . - • >. 



Elizdbeihlhd^^^ >JQT-?|f>|f^^/ 
SlructiiiieSf^Mqifft^^^ Safety. Division 



?iP9^PJ\ ^^Energy;ResearcH^Wnd^^ * ' 
,£>^yelopme}it Ad^^ 



Any loss of heat, other th^n^hrough/the transfer 
flufd, reduces the efficiency of a^solar collector For this 
reason, evaluation and identification of tbermal insula* 
tion as a material to provide resistance tO;\he flow of * 
heat from the back of the absorber plate or side of the 
collector js of primary importance. For^^^jiser, proper 
insulation results in an increase in the'^^itl^g or 
cooling efficiency; for the Nation, it promotes our 
energy independence. 

The project will involve a detailed study^f solar 
insulation materials. Environmental conditions within 
the solar collector, ahd properties of the 'insulation 
m^aterial that contribute to the performance and. 
' durability of insulation will be identified and evaluated. 
Assessmi^t of this work will lead to the developjnent of 
draft performance standards to be submitted to the 
American Society for Testing and Materials. * • 

Numerous* standard test 'methods have boen 
developed for slants anc) gaskets for use in buildings. ~ 
However, the performance requirements for sealants 
and gaskets used in solar energy systems, are not entirely 
covered by the;available standards. The. purpose of this 
study is to prepar&^draft/ standards for liquid sealants 
and preformed gaskets. The standards will be based 
upon the results of laboratory studies to evaluate 
available materials according to the perfoMance 
required in service. Among the factors that affect gasket 
performance are temperature andctemperature cycling, 
moisture, ozone stress, ultraviplet radiation,, and contact 
with transfer fluids. The final standards>wili Be 
-submittedno the American Society for Testing and * 
Materials for consideration as a consensus standards. 



. . Many solar collector designs incprpprate a coifer: 
;platc Whow puipose is'tp trahs^^ 
.both proijcting Uie^^ 

^ daniagc-and reducing the/heat losses^ Any j^^^^^ 
tTanimittancc of soIar;cncrgy^^^^ ./^ 
rcsultslin^,a.dccrease^in5^h^ of %||^ntile 

heating:and cooling system. Hpweveri this tfan^^ 




CORROSION OF METALS 



James Rf Clifton -301 -921 -3407 . ' ' 
' Structures, Materials a'^d' Safety Division 

Sponsor: National Bureau of Standards 
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tutt^ehcounteredjn solar collectors. Thus* there is an 
oven^ing need for standards to be developed Jor cover 
"plates of solar cdllectors. 

Many standard test methods are available lo 
* evaluate materials such as glass and plastic. H<^ever* 
the performance requirements for cover plates of sofar 
collectors are not entirely covered by the existing test 
methods. The purpose of thfs project is to prepare a ' 
draft performance standard, for "cover plile* materials for 
flat plate solafr collectors. The standard will be* based on 
the result?"of laboratory studies to evaluate available 
materials according to performance required in-service. 
The draft is -being developed in cooperation with the 
American Society for Testing Materials (ASTM) Task 
Group on Cove; Plates E21.10, "Solar Heating* and 
Cooling Application, "'and wilt be subpitted to ASTM , 
for consideration as a consensus standard. * ^ 



Thfe'^corrosion of pipes and structuraf metals can 
increase the maintenance cost and afreet *the structural 
integrity of buildings. In the pas^t, the Cent^'s'^work onv 
epoxy coatings for reinforcing bars has resulted in^the, ' 
incorporation of epoxy coated;l)ars iif a large number of 
recently constructed cjDncrete bridge^: This year, work 
_^ill concentrate on metallic pipes. Electrochemical 

weight ^nge measurements will be . t . 
used We^aluate^ the effe'ctive'ness- of^inhibitor^m 
rediicing/Jthe corrpsjon.^^black steelrtopp^^ 
galvanized gipes, The^ecte of^|iH;-water flow, rate, 
"soluble salts, and cdncemratb inliibitors 
corrosion|rates also wilfb^ dg|er^^^ ^ 
this proje'ct^ill be published in the o^eh-iiterature and 
brougl^o tfie attention^f the:Amer)can 
Testing arid-Mate.rials, the National.yi^ssodai^^ of 
Corrosion EhgineerscConrosiont scfentists,*and . 
government and industrisfl brgahizWons: A c 
on corrosion of metals in buildirigS:.^ili^ at 
the Bureau.' • . . / ' • 



PpEORMAN^ OF ROOFING 

Roi7ert G.katHey ^301-921 -3407 
Structures^: Mq^^^^^^ Safety Dlylsipn^ 

Sponsor: National Bureau of Standards " 



. -A perforniarice approach to th^^ evaluation 6f>^ 
■ ""^ifuminpus inembrane roofin^^^^ 
, the traditional ro.adbipcksj& 

^^ions of roojmg^matelnajsVpresen sRbo'j^ngltechnoloW , 

-^3^^^^^^^^^^^ isratfiighly 
^fr^merited, high-voiume,Jbw-pro^^ ^ 

thCrthara^^^ ' ; 

identified- ^r'spedific^^^ . 

roofmg^proi^^^ fneedjcntem^ for'guidahdein^ , . \ , 

properties of their heed such " 

gyjdejin^^ 

cpnseivati^^^^ 
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oi! per year could be saved by improving roof perfor- 
mance. . , • 

The Center has .appi;pached this problem by first 
identifying and studying 20'criticSrperforniahce char- 
acteristics of roofing materials. These include tensile " 

^rength, coefficient of thermal expansion', flexural 
strength, tensile fatigue strength, flexural fatigue 
strength, moisture expansion, effects qf moisture on 

•strength, shear strength (horizontal and vertical),* 
impact resistance, ^otch tensile strength, creep, wind ' 
uplift resistance, weather test, fire resistance, ply,.^' 
adhesion, permeability^ abrasion resistance, fungus 
resistance, tearing, and pliability. • ^ 

In addition,^the project has published a well 
received study o£ asphalt viscosities at various applica"- 
tion temperatures. Another repdrt showed the effects of 
insulation on the surface temperature of roof 
membranes. A proposed standard method of test for the 
viscosity of asphalt at its service temperature was 
submitted to the American Society for Testing and 
Materials and a videotape on roof performance was , 
prepared for the Built-Up Roofing Systems institute. 



-PROPERTIES OF KESATURATED 
ROOF MEMBRANES 

^ flobea S .'mthey -301 ^921^f407 

^ Stfuctufesii Materials and Safety Divisiop^ 



Sponsor,' Energy Research and 

Development Administration^ 



ROOFING AND COATING RESEARCH 
#0R THE XrMV 



, ' StruSturis^^^^ 



liiC/i- . ^ylS^msqt:^ Department of tfteMfnty' 




The goal of this project is to develop data^bh the 
perfojijance of old bituininous-roq|^membranes that ^ 
*have and hliye not been subjectecl to "pesaturanf' 
..cpatings. TfiTs informatign will provide a basis-for the 
•Selection of materials and. procedures'for the mainte- 
nance of bitutninous roofing systems. In additfon, it will 
provide information on the condition of old roof 
membranes to help with the decisioh^p replace or 
. repair. • 
Roofing membrane sam^^^ifor laboratory tests 
will-be selected from buildings'that . have had part of the \ 
roof membrane floated with a re.satlirant coating* * 
Lai)ofat6ry samples wil]:ijciud^ raera^branes of various 
ages.without coatings andrsa'nipl^ resaturant^ 
coatings that were applied 1 to 3 years ago. The 
labbtatbry tests-will be\carried put a^ fle^cribedf-^^ the 
National Bureau 6? Standards/re 
Series. 55 i Preliminary Peifpr^^^ Criterid fpj' 
Bituminous Membrane Rodfihg , \ > 



** Xhis^prpject work jyill include |gE6ratp,ry tests ^ 
and^evaluations asi wejl^as fi^ direibtjed 
tp5the:c?"itical roqfin 
sptpblemsrof th^ 2^ , ^ ... ^ 

!• ;In most cases,^ 
brobie&sites aridlrecbm 
ohl?ay|ilab^^^^ andlexperiencfJj^ in } 

curreirt\s|a^^ a :guia^^ tp ; 

TutureWSse^^ ^4r/ ^ .^^.-.^ 
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ORGANIC COATINGS 

Paul G. Campbell -301 -921 -3^41 
^ Structures, Materials and Safety Division 

Spbnsdrs: Tri-Services Committee of the 
Department of Defense, 
National Bureau of Standards 



About $3.5 billion is spent annually on paints and 
' allied proaucts^but t^is represents only 20 percent of. 
the total amount spent each year on painting. The value 
of the paint is rarely as much as I percent of the -value 
of the buteing or object beingj^ainted, yet marketabil- 
ity and sufsequent 'maintenance is dependent on the per- 
formance of the coating. Durability and perf9rma}tce 
studies, test method^^development, and cooperative 
efforts with voluntary standards organizations play 
important roles in improying coating performance and 
in reducing maintenance costs. 

This year, a new field test site will be established 
for the evaluation of coatings applied to actual 

' buildings. Lal)oratory tests and outdoor exposures^ of ' 
new coatings^ will be carried out to evaluate the 
applicability of existing-test methods^and, if necessary, ^ 

. develop new ones. The coatings to be studied will 
include vinyl primers and coatings^ water repellent 
coatings, and latex maintenance coatings. In each case, 
tl^e results obtained from a range of commercially 
available materials will be used as the basis for a draft 

* specification for consideration by-^the- military. A serie% 
of lectures, will be given as part of a new coatings 
course being deV«lop§d by the Naval Facilities 
-Engineering Command. The project is of direct benefit 
to the military by providing them with specifications for 
the purchase of i^^ints and coatings.^^o'wever, the ' 
Center's draft specifications geneftllv b&corae Federal 

* specifications, in which form they vjfll have a great 
impact on th^ industry. 



RESTORATION AND PRESERVATION 
TECHNOLOGY 

Geoffrey'^ , C .Froknsdorff ^301 -921 -3458 
Structures, 'Maieriah and Safety Division 

National Park Service . 




The National Park Service maintains many 
buildings.as part of its role in preserving pur national 
^heritage. Because of the wide variety of materials^^and^^ 
types bf^o^||uctk)n Jn historic buildings, the Park 
Service sometimes requires consultation on paints, 
mortals, cleaniijg procedures. and preservatives for 
building materials. The Center's Materials and 
Coipposites SecUon. provides, consuhation^nd advi6e' 
when called upon to do so. Examples might be in 
advising on the selection- of paints: for the White House, 
preservatives for an Indian sculpiiture in the earth; and 
^ advising on the possible del^teriou^ effects of cleaning 
procedures on a stone building. Thjs-project makes the ' 
-services of the Materials and^ Composites Section 
ayailabje to the National Park Seryice'onVrapid- 
"responseibasi^whenever special knowledge of the 
durability and preservation of materials in historic 
buildings arise. 



Lead-paint HAZARDS ^ 

Harvey W . Berger- -301 -921 -328! — ^ 
Office of Housing and Building Technology 



Sponsor: Department of Housing and 
Urban Developmeni 



AVE|RSIV£ coaxings to reduce ; 
LEAIKPAINTjPOISOl^G ; W 

Paul G . Carup'bell -30 V-^ 1 ^4'41 ' 
Structur'es, Materials an^Safety Division ^ 

Sponsoh-s^Department of HSksing^and\ 

(ban Development ^ * ^ 
* . 



.Continuing the Center for Building Technology 
(CBT) research on lead-paint poisoning, this project has 
examined the cost effectiveness of numerous ways of 
removing lead paint from the environment and the rela- 
tionship Tjetween lead paint in ol|^ housc ^^and^-^ ody 
bur<^ens of lead in chilcire'n. Housing officials, 
contractors, and homeowners have been provided with 
a bfoad spectrum, of techniques'fer either removing or 
covering up lead paint. CBT also helped local 
authorities determine the severity_gf lead ppisoning in . 
their communities by prodjiicing a manual covering an 
explicit survey.method. 

As a result of a CBT-coordinated survey in 
Pittsburgh, which found low incidences of lead • 
. poisoning among children living in lead-paint- 
contaminated homes, researchers are mo*re seriously 
considering other environmental factors (lead-piping, 
lead air pollutants) as causes'ofHki poisoning. The 
Pittsburgh findings may^have a\4iBed large and 
expensive programs to eliminate lead -paint hazards from 
housing. This year, work will continue on an evaluation 
oTjhe accuracy and calibration standards for lead-paint 
detectors; field testing will continue on paint abatement 
techniques; and a model will b^cl^velop^d to compare 
costs, materials,^and effectiveness of all abatement 
techniques. 

,v • ■ . 

« Av^sive coatings that wHl discourage children 
■ froi' eating lead paint flakes have been considered by 
thStDg^rtment of Housing and Urban Development. 
Since mtle^ known about the j^bility of aversive^ 
coatings to ij^tain their deterrent properties over long ^ 
periods of time, tests for the durability of aversive 
costings had to be develpped. 

^ For 'eat:h aversive coating selected for evaluiition, 
three main tasks were carried out:, the development of a 
suitable analytical procedure for determining the 
quantities of the essential aversive ihg'fedients; a study 
of extraction prPcedures; and an evaluation df their 
ability tc^^e retained on' laboratory-prepared painted 
surfaces afier artificial weathering and repeated . 
washing. The outcome of the research was the report, 
"A Study of the Mat^rJarApplied to"^Painted Surfaces."* 
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NbNTOXIC>YELLOW TRAFnC 

PauhG .J^pbell ^301 -921-3441 
Structufes^^Maierials -and Safety Division 

Sponsoh Department of Transportation 
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The' most widely used yellow paintfpiga^nt in- 
traffi^ striping is lead chromate. With the restnction on 
lead-pigments in* buildings and the ppssibiHty that they 
Will be banned from, use in highway m*arkihgs, therejis^a 
need tojdentify and eyaluate/the perfohnaihce of^^'^ ^ ^ 
^ubstitute/yellow pigments^ While this project is * 
Specifically concerned with nonleacf pigments for 
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marking paints, the tecKnoIogy gained will provide 
knowledge about nonlead yellow pigments for use in ^ 
paint's and buildings. In this project, the performance of 
yellow traffic stripings ^exposed at the outdoor test sites 
and by roa<J' testing will he evaluated. The results and 
labpratc^ry tests will be incorporated into a final report 
on the performance criteria for yellow traffic striping. 



EFFECTS Onr^BICIDES 
MASONRY STRUCTURES 

* ♦ 

James E.Fearn -301 -921 -34(^7 
Structures, Materials and Safety Division 

Sponsor: National Park Service 
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Vegetation can cause severe damage to mas 
structures. This problem is particularly acute for 
National Park Service? which is responsible for the , 
preservation of several historic forts along4^1orida's gulf 
coa^t. There the roots of persistent vines and grasses 
easily penetrate mortar joints andxause them-fo 
-crumble. To keep the forts free from destructive 
vegetation requires^ither a continuing grooming by 
hand or periodic spraying with herbicides. The use of 
herbicides is usually Jeiss costly and more effective in 
Keeping the vegetation under control^However, there is 
an important question about the long-terni effects of 
herbicides on the durability and appearance of masonry 
struclStes. ^ 

The Center for Building Technology is reviewing 
commercially Available herbicides and their use in 
historic building preservation programs in* the United 
States and other countries. At the same time, the types 
of masoncy- units and mortars use^in historic buildings 
that are candidates for herbicide treatment will be 
noted. Then, the processes by which hi^rbicides might 
cause deterioration will be identified and a judgment - 
will be made as to whether the types of herbicides 
commonly used, or considered for use, are likely to 
cause fufther damage. Examples of possible effects are 
dissolution of the materials, s\ye]ling of mortar 
constituents, color changes caused by complexing of 
heavy metals of nonuniform rempvahof surface soil,^nd 
reducting bond strength between mortar and masonry 
units. - • - > 



WOOD FOUNDATIONS AND 
ARSENIC ^ 



Harvey W.Berger ^301 •92Lr3281 
Office of, Housing and Building Technology 

Sponsor: pepartment of Housing andT 
. Orban Deyfilopment ^ 



A rej)0|t subnjitted to" the Department o^Housing 
and' Urban Development by the National Concrete ^ 
Mgisontj^; Association indi^ that air, dust, and Wjood^, 
samples obtained fromjjhouses buiif witir woodrfounda- 
|ions contained arsenic; Furtherinpre, the report stated^ ^ , 
that the arsenic levels ^^fc^^reatly in excess offtoxiic' 
limits; established by the Occupational rSafety aM 
^Administration fox ihdusfr^^ ^ 
this statement/4Ke Center ha$^ . 
determine the levels of arse^^ . 
surfaces, and*air,j nea/=:dwelHhgs with wdpSTfqundat 
tions. The project also will evaliiat^^ arsenic . t 
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leaches from wood and the adequacy of chemical and 
other tests that show the presence of arsenic. , 



Wrganic builoing materials 

James /? . Clifton ^301 ^921 -3407 
Structures, Materials and Safety Division 



Sponsor: National Bureau of Standards 



In this project, relationships„are' sought between, 
in-service performance of inorgani^: building matemls . 
and their composition and structure. Knowledge of 

. these relationships provides a basis for performance 
tests anti criteria. These contribute to improved effec- 
^veness. They also aid in making decisions about the 
substitution of materials, llie porosities, pjiase 
compositions, mechanical properties, an? durabilities of 
inorganic materials are determined using techniques 
that include optical scanning electron microcopy; 
mercury* ^orosimetry;. tensile and compresslvjejstrength 
measurements; fracture mechanics; thermal analysis; 

*and x-ray diffraction. The durabilities of materials to 
free'ze-thaw cycles, to wetting and drying, and to Jeinper 
ature extremes also are being investigated. Nearly 
completed aspects of the project include a study of the 
use of waste materials in construction, a repjQjdLon 
polj^mer impregnated fiber-Teinforcedj:oncrete,'and a 
study of the jnicrostructure of cement paste. _ 




NONDESTRUCTIVE EVALUATION OF 
BUILDIj^P materials! 
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^ James R . Clifton -301 -92 1 -3402 
Structures, Materials and Safety Division 

Sponsor: National Bureau of Standards 



This project will evaluate nondestructive methods^, 
for determining the in situ mechanical properties and 
the physical condition of inorganic building materials. 
, Present studies are concentrating on measuringlthe' 
properties of concrete and on measuring the moisture 
content of other inorganic materials.. Last year. Center 
staffers tested concrete using the Windsor Probe, 
Schmidt Rebound Hammer, Ultrasonic Pulse. Velocity 
measurements, pullout of cast-in-place inserts,4and the^^ 
maturity concept. They also.iden\ificaiJhe.^^^ 
development of'standard calibration methods arid 
.materials /or measurements bflmoisture in build ing^ 

^ materials. A paper, "Nondestructive Techniques for 

Evaluating Metellic^Artifacts of Historic Jnterest," also 
was.prepajred. In conjunction with.o^hef unitsiof the 
Bureali, staffers are evaluating the feasibijky bf rising. * 
neutron diffractibrijas a method for the ahialj^sis'^of 
cements, and.developing methods fqr interpretating 
XTray diflFractibn patterns. . / ^ 



STRUCTURAL RELIABILITY 

Bruce R . Ellingwood -301 -92 L-3475 
Structures, Materials and Safety Division 

Sponsor. National Bureawof^Standards 



c 



What are -the margins of safety and risk in » 
building design? This^an important questjon 
especially since the costSv^of 'excessive safety margins are 
high, and becauS&.therefis a critical shortage of certain 
materials. MoreovJ^F; current design criteria do not 
provide a consistent margin of safety bpcause of failure 
to explicitly consider uncertainty and risk, and 
consequently may unduly penalize certain materials and 
innovative 'structjural designs if extrapolated to apply to . 
.*-lhem.. 



Existing realistic data on appliedMoads and 
* strWgth of building materials ,are bein^ compiled and^ 
their statistical variability analyzed in an-^effort to assesi 
reliability as a risk associated with various limit states. 
The American Concrete Institute standard^ which , 
governs concrete desigt) in the United States, has been . 
selected^or a cas& study. Using probabilistic analysis, 
design criteria consistent with current acceptable risk 
and uncertainty levels and with the objectives of this 
standard will be developed. Alternate formats are being 
studied to see if one material-indepei^ent set of load 
factors can be provided that could then appear Jn a 
"loads and general design" type of document. 

This research will he of great assistance to 
national standard^ organizations in their (^ontinuing*" 
ef^rts to set appropriate safety and serviceability 
criteria ta structural design. It also will be helpful to 
Federal agencies involved in building standards develop- 
ment. * « ' 



STRUCTURAL MODELING 

Edgar V .LeyendeQker -301 -921 -3475 
Structures, Materials and Safety Division 

Sponsor: National Bureau of Standards 
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Full-scale testing of structures is seldom practical. 
As a result, experimental strijctural research is normally 
conducted using reduced-scale structural models. 
However, since the parameters affecting resistance 
usually cannot all be sc^ed simultaneously, similitude 
requirements of the structural model are^frequently 
distorted. The validity of scale model tests is sometimes 
questioned. 

The development of a methodology that would 
accurately account for the distortions Jrom reduced 
scale slructurat models jvould be a valuable CQntribution. 
to strdcturaJ enginjsering and should lead to cost^^aa^ngs 
by decreasing the^nced to test larger models tfian ^e 
necessary. At the^Center for Building Technology, 
preliminary study^n'as resulted m ^ partial listing' of | ' 
needed Research on^very lar^ fultscale structures or 
^lemenfs. Examples are composite conCrete-steel 
columns, concrete ;filled pi[je (thin Walled) colj^ns, 
continuous deep^beaitis, and interface shear tr|insfer in 
reinforced concret^ Current large^ scale studies in ^ !| 
interface. shear transfer in nuclear reactor containment 
vessel's will be assisted by these baVic .studies in ^ » 
structural model distortion: 



THE SHEAR TRANSFER , ' 
PHENOMENON IN REINFORCED 
CONCRETE 

'Edgar V .Ley endecker -301 -921 -3475 
Structures, Materials an^ Safety Division 

Sponsor: Nuclear Regulatory Commission 



The containment building at many nuclear power 
^ planft is curr^tly reinforced concrete consisting of a' 
, systOTi of orthogonal and diagonal reinforcement in 

each face of the wall. Large reinforcing bars and high 
, percentages of reinforcing steel ar,e used. Current design 
assumptions rely heavily upon the resistance of the 
reinforcing steel and'very little on the resistance of the 
concrete or the resistance contributed by the interaction 
' of the concrete and the reinforcing steel. The 
mechdnism of interface shear transfer may provide a 
rationale by vfhich these effects can be taken into 
consideration in the design of the containment building, 
, ^Improved design criteria could result in substantial; 
savings of reinforcing steel. 

Stress *or deformatiort fields and the resulting 
mechanisms that will be studied in this research occur 
to some extent on^ll reinforced concrete building struck 
tuces, especially when they are' subjected to seismic 
loading. Thus, results from this research will not only be 
^plicable to nuclear power plants but also to the walls, 
Wams*Jbotings, and pife caps in other types of 
buildings, 

This'projeot will begin with laboratory tests on 
relatively small specimens proportioned front a" 
prototype structure. This approach will allow study of ♦ 
the basic mechanisms before investments are made in 
large test specimens and test equipment. The initial tests 
"will use quasi-static loading. If found t6 be appropriate, 
an experimental program will be continued to further 
verify the use of the interface shear nttechanism using 
Jarger test. specimens and cyclical loading. 
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UPDATE EXCAVATION AND 
FOUNDATION STANDARDS 

F^lix yr. Yokel '301 ^921 -3475, 
Structures, Materials and Safety ^ivision 

^ Sponsors: Department of -Housing and^ 
Urban Development^ , 
National Bureau of Standards 
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. the National Bureau of Standards (NBS) is 
cooperating with *the American Society of Civil ' 
Engineers j(ASCE) in the preparation oT an updated 
^ "National Standard for foundations and excavations. The 
Department^of H(tf5sing and Urban Development funds 
are being used to prepare a draft standard.' fife NBS • 
funds help support the secretariat of the committee, 
which' is a full ASGE committee chaired by the^prbject 
leader. After reaching committee consensus, this stand- . 
ard will becoriie W official ASCE and American 

\Nationar&|(dndards Institute Standard that can be 
adopted t^eference by the United States building • 
podes. It is hoped that a national standard' will help ^ 
.reduce the losses caused* by foundation failure^ whicji 
now ayer^g^ 83'billion annually: 



48 



55 



IN SITU geote6hnical> 

MEASUREMENTS * , 

Felix Y^Yokel -301 -921 -3475 " 
Structures, Materials and Safety Division 

Sponsor: , Nationa^ Bureau of Standards 



The recent emphasis in geotechnical engineering 
' has shifted td in situ measurements. This shift has. come 
about from the realization that disturbance and scale 
factors place unsurmountable limitations on the* 
reliability of laboratory measurements. Likewise, great 
strides in in jiVu-measurement technology have recently 
been mad^e. ^ • ' 

As a first step it is* planned to produce, calibration 
techniqifes for the Standard Penetration Test (SPT), 
which will in turn lead- to an improved SPT standard. 
Considerable benefits will be derived from an 
improv'iement in this test, since .it is widely used in soil ^* 
exploration and foundation design, and more recently in 
soil Kquifaction studies. Calibration will help to clear up 
the confusion now caused by differences between ^ 
various tes*t procedures used in the United States and^ih 
other countries. In a later stage other in 5/7<g^easure* 
ment techniques will be examined, in P^^^BjJ 
recently^developed pressure meters. Since ^HMdation 
failures K^eiiistorically beet) such an impoliiint factor 
in building loss, the improvements offered by this ' 
research will go a long way toward making our buildings 
s^er and longer lasting. 



PROVISIONS FOR MINE\uBSIDENCE 
LOCATIONS 

J ' ' L 

Felix Y. Yokel '30i -921 -3475 
Structures y Materials and Safety Di^ion 

Sponsor: Department of Housidg and 
* * ' ' Urban Development 



CAPACITY OF REINFORCED 
MASONRY SHEAR WALLS 

S.George Fattal -301 -921-3475 
Strupifres^ Materials and Safety Division 



Sponsor: National Bureai'^f Statti 



This project is preparing a set of guidelines undtr* ~ . 
which the Department of Housing and Urban • 
Development caii permit the cons.tructioij oFbousing 
under one of its programs in areas that are already 

_ undermined, or areas that are likely to be undermined ^ * 
in the future. These gi^elines will cover four areas: 
Guidelines for Site Evaluation and Acceptance; 
Guidelines*for Site Development and Housing 
Construction; Sbpplementlo the Mmpnom Property; 

^^Standards for Mine Subsidence Afeas. Since the mine 
subsidence problem will becomer'nicffcr sev^ withth%? ^ 
increased utilization of our energy resources the guide- 
lines are important and^will help f^d.oc^losses^y re^c-. ' • 
commending^ppropriate preventive measures. 

» \ f ' , 



Research needs for secsmic^^sistanf masonry cotf'- 
stniction were identified, in a September 1976 National 

* Bureau of Standards/National Science Foundation' ^ 
Workshop. One of the top prioritics-was the need to • 
^ establish reinforcement requirements in masonry shear- 
walls. At present, 90 percent of the masonry construc- 

^ tion m the United States b unfeinforced and is located * 
in scismic:2ones 2 or below (relativeljr low^scismicity. on. 
a scale of I to 4). While there^was gentry ^agrcenient: ^ ^ 
on the need^to^ise* reinforced^'masonry in high scism|c^ \ J. 
risk arf as (zones 3 and 4)l-aiKFar good deal .of ongo^^. I 
researcli is focused oh raasonry construction for sucE 
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regions, there evolved aSionsi^ei^le divergence of 
opinion about whether iHe masonry in lower risk areas 
should be remforced, ancf.if so*, what amount of* 
*remforcement would be needecj. 

Thirproject will establish a new test method that 
offers: loading of m^onry walls in the reverse flexural 
mode typical of masotity piir elements in actual 
buUdings; an accurate assessmen't of the forces 
^transmitted at the specimen boundaries; a proceidure 
' that^can be effectively applied to masonry having 
dfverse composition, sectional configuration, and ^ 
remforcement arrangement; and a plan that readily 
tends itself to study thj&^effect of oblique forces on shear 
wall strength. * 



.PREPARATION OF THE AMERICAN 
NATIONAL STANDARDS JNSTITUTE 
STANDARD A41, " REQUIREMENTS 
FOR MASONRY*' • 

Fdix.Y. Yokel ^30^1 *92I *3475 
Structures, f^iaterials and Safety DivisiQn 

^Sponsor: National Bureau of Standards 



TresejT^t masonr> standards are fragmented and 
sometimesj;:ontradictor> and do. not adequately reflect 
the state-of-the-art. This k especially true in view of 
recent developments, such as the revision of seismic 
design standards and the introduction of ultimate-load 
designs for concrete. A new comprehensive masoBr>' ~ 
standard is urgen% needed. The overall goal of this 
project is to eventually introduce a single comprehen* ^ 
sive naaonal standard for masonry through the 
American National Standards Institute, as Standard 
A4f. 

As a first step, the present Standard A4!, which 
is outdatedrls being Revised and re-issued as an 
empirical standard (at least SO percent of all masonry^ 
construction is ndf^ngjneered and thus w.ould fall under 
^the provision of the empirical standard). 

The approach is to provide CBT spoasorshrp^until 
the empiric^ standard is adopted, and to subsec^uently 
* |ct as a catalyst to iiing resources firom within~the ^pio^ 
fesdon to adopt a standard for engineered masonry. 



FUNDAMENTAL MECHANISMS OF 
WIND LOADING ' 

Richard D.M&rshall -301 -92! 3475' 
Structures^ Materials attd Safety Divisioit 

^Spottsor: . Rational Bureau of Standards 
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This.project will mvestigate the intensity and - 
spatial extent of wind pressure fluctuations acting on. * 
' binldmg^ It ^ win develof) sunplified-equiyaient- 
• Ip^dings^jiat can btf used m .btjdlding codes ahll^^ahd- 
ards. ThVproject will mvolve the use of wind prcssjirc 
measurements obtain^ on fiill-scale Buildings over .the ^ 
pst several years and^frpm recent wind tunnel studies,.' 
the validity of which has. been established through: 
correlation with' full-scale measurements. Design, wind 
speeds v:in be reasse^ed forlhe purpose of ejfeuring 
consistent levels of structural safety.-' 
. ..^Y In^thb past, the American National Standards. 
Institute (ANSI) Committee A58.1, '^.Buildihg tijde ^ 
Rdquiremenis For Minimum Design L6ias In ffuildingsf 
and-Other Struclures**.has-reired heavily on the-Cehter' 



for technical support. This support has included 
research into those areas which have not received the 
attention of trade associations and which are not* suffi- 
ciently basic in naturd to nij^f the support of the 
National Science Foundation. Because some model 

r 

building codes K^ve expressed specific reservations 
about provisions of the ANSI Standard A58. 1-197-2, 
which relate to localized loads on building elements, it 
is important that a reassessment of tributary loadings be 
carried out. ^ * 
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HIGH WIND STUDY FOR DEVELOPING 
COUNTRIES 

Richard D Marshall -301 921 ^3475 
Structures^ Materials and Safety Dins ton 

Sponsor: Agency for International 
Development 



Research is needed to supplement what is known 
about the effects of wind on low-rise buildings. Exij^ting*^ 
design criteria for wind loads do not make adequate 
provisions for fluctuating wind pressures along the edges 
of rbofs and walls, (extreme negative pressures iri these 
regions being one of tfJNprimary contributors tc 
building damage). This research effort has great 
potential for* reducing wind damage (thereby greatly, 
reducing loss of life and property, the disruption of . 
development, and the costs of disaster relieO in the 
United Slates and in other areas^of the world. • 

Beneficiaries of this research will benhe design ' 
profession, r^ulators, researchers, financial lending 
institutions, manufacturers, and building owners and 
users. Technical data resulting from this study will be 
made available to. the Anjfirican National Standards 
Institute A58, l< subcommittee, **Minimum Design Lokds 
in Buildings and Other Structures." The project's results 

^Jiave provided the first step in*revising the Philippine*^ 
National §uilding Code, Section 2T05, "Wind Pressure." 
Project results also will be considered as building codes 
in thejCaribbean area are revised. A 5- volume report, 

J 'Building To Rtsisnhe Effect of Wind (Building Science 
Series 100), and a user^orfented report, 43 Rules: fiow 

. Houses Can Better Resist High Winds (>IBSIR 79-1 197) 

; -will be^published in the Spi:ing of 1977, 



AD^UNISTRATION OF THE 
SECRETARIAT, THE AMERICAN 
•NATIONAL STANI)ARDS INSTITUTE 
A58, •♦BUILDING CODE ^ 
REQWREMENTS FOR MINRfUM 
' DESIGN^oXbS IN BUILDINGS A^D 
OTHER STRUCTURES" 

Robert A\Crist -301 '-92 1 -3471 *• 
Structures^ Materials and SafetyDivision 

Sponsor: J^dtional Bureau of Standards 



A mea«ure of today^s natiohaflneS^-is the flow'of 
inquiries to the American National Standards Institute 
^ (ANSI) and the CenterTor.'Building Technology^'cCBT) ~ 
• regarding the use of the present standard for loads^on 
buildings. Jt is obvious that a consistent ^ of design 
loads sfeould be used and that a particular sthicture in a 
particular geographical location^stuaojUd be able to 
withstand the same load on it fegardless-of wh^ch code 
is applied. This is hot the case today.' A primary 
problem that the ciDmmittee is directly addressin^^ the 
confusion^in the use of load factor design, which has 
resulted in different load factors being used for different 
stnicturalmaterials, fe. 
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The CBT Secretariat also includes (he USA . 
Technical Adviil^ry Group Administration for the 
Jntemational Organizatipn for Standardization 
Committee TC-98, "Bases for the Design of 
Structures/' The Secretariat responsibilities will be main- 
tenance of the current Standard, ANSI A58.1-1972; 
formulation, organization, and coordination of the ASS 
Conynittee; and coordination of revisions to the current 
standard (estimated for completion by 1980). 



IMPROVEMENT OF HONEYCOMB 
CORES ♦ 

Thomas W .Reichard -30! -92! -3475 
StrU<^reSy Materials and Safety Division 

4 

» 

Sponsor. "Department of the Arm^ Natick 
Laboratories ^ 



All branches of tjje military use lightweight, air- 
transportable, rigid structures that serve as combination 
shipping containers and shelters for many types of 
tactical and life-support services. The use of these 
shelters has increased so rapidiy in recent years that . 
life-cycle costs have*beccmie a major economic factor. 
These shelters are fabricated from either paper 
honeycomb core or foamed plastic sandwich panels. 
The shelters however suffer from any of four frequent * 
defectsr improper panel fabricatioft^pr8cedures 
(adhesive bonding). Inadequate performance of the 
core, poor choice of materials, or inadequate design. To 
solve 'these problem^ the Center is undertaking a three- 
phased study that will: establish a technical data base 
for improved honeycomb core criteria and companion 
test methods; evaluate trial manufacturiifg runs of 
honeycomb cor^ made to the improved requirements; 
^d help the industry establish improved quality-control 
procedures for all honeycomb sandwich panels. « 



EVALUATION OF MOBILE SHELTERS 

James R . Shaver ^921 -3475 ' 
Structures y Materials and Safety 'Divisi^f^ 

Sponsor: United States Air Force ^ 



The Air Force accepts it$ mobile shelters based 
on the results of structural tests that are believed to 
simulate the transporation and ope'ratitinal loads that 
the shelters experience d^nn% their ser\'ice lives. 
However, this procedure can lead to shelters that are 
o^^r-designed with respect to certain service loads; it 
can also be costly when the shelter fails to pass some of 
the required tests. In this project, structural models'are * 
developed to predict the response'df particular shelters 
to loads that the shelters will experience in use. Field 
tests are then used .to prove the validity of the models/ 
The models in turn will lead to better shelter desigrts. 



FIRE. FJftSISTANt'sf RUcf URAL 
DESIGN ' • 

Bruce R.Etlingwoqd -301 -921 -3475 
Technical Evaluation and Applicalion 
Division 



Sponsor: .National Bureau of Standards 



Fire resistance and reserve load-carrying capacity 
for reioforced concrete structural members exposed to 
^^evere fires is an important engineering problem in. view 
of'the economic and human costs involved. Fire resistiv- 
ity of structural members is currently determined hy 
evaluating their befiavibr when subjected^to a standard 
American/Sqciety for Testing and Materials fire test. 
This may be quite costly. Previous research by;the . 
Center has produced aljomputer program that 
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FIRE ENDURANCE OF FLOOR 
CONSTRUCTIONS 

Jin B. Fang -301 ^921 -346 h 
Center for Fire Research 

Sponsor: Department of Housing and 
' Urban De'velopment 
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numerfcalty simulates the structural response to the* 
standard fire, furnace test of a simply supported beam. 

in this projectrthe limiting states of structural per* 
formance to which the design criteria are directed will 
be identified. Although current practice is to determine 
fire resistivity on the basis of endurance, other criteria 
may be more relevant, such as reserve load*carrying 
capacity. Mor€Over, the occurrence, duration, and 
severity of fires are random events,'and many of the \ 
material properties and design jj^rameters are random 
variables. In view of this, the development of design' > 
aids should have a statistical basis. Accordingly, existing 
data on fire performance of structural members will first 
' be examined to determine variability of behavior and 
correspondence, if any, with behavior in the laboratory. 
Correlatioft of member performance to current fire 
design^ criteria will be established, and factors over 
which the designer has some Control and which signif- 
icantly affect performance in fires will be identified. 

. • ^-^ ■ r 
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Fire statistics indicate that basem*ent fires are 
responsible for approximately 26 percent of the tsUal 
residential fire fatalities, exceeded only by fires 
originating in the family or living rooms. The problem is 
that unprotected loadbearing structural elements may " 
cpllapse or burn through. This prpject, with technical 
support from the National Bureau of Standard's Center 
for Fire Research, will establish a realistic research- 
based foundation'for fire growth in residential 
basements. The test procedure to be developed will be 
based on measurements from full-scale fire tests using 
actual representations^f residential furnishings, rather , 
than extrapolated estimations based on cont^tions 
existing many years ago. By performing thfc^oasic 
research on fire growth, followed by evaluation .of 
typical protected and unprotected floor constructions, 
and by, supporting these with analytical calculations, the 
ultimate'repommehdations will be technically sound and 
adaptablo^a many alternate t>;pes of construction. 
Project results will be givejn to IBe Department of 
Housing^and Urban Developmen^in the form of reports 
with recommended criteria; to professioftaj engineers^ 
such as the American Society for Testing and Materials 
and the National JFire Protection Association Fird Test 
Committees, in terms of test procedures; and/to^code 
officials in the form of recommendations for safety. 



BUILDING PRACTICES TO REDUCE 
DISASTER LOSSES 

Charles G .Culver ,301 -921 -3126 
Office of Housing and Building Technology 

Sponsor: National Bureau of Standards - 



This is a continuing projejct to improve the wa>^ 
buildings are built - specifically to help them survive 

^\ floods, hurricanes, tornadoes, and earthgu^akes. The 
program results in design requir6ments^nd standards 
that become a part of^professional practice. The seismic 
design provisions being developed as part of the 
program "will reduce human and propeg^y loss due to 
earthquakes. The General Services Administration has 

' , used a method developed by the Center to establish 
their hazard assessment computer program. Also under 
this project, post-disaster investigations are conducted 
after earthquakes,, tornadoes, hurricanes, and other 
extreme or unusual loading conditions, such as construc- 
tion failures. 



JORMULATION OF SEISMIC DESIGN 
PROVISIONS 

James R.Harris -301 -921 -3361 
Office of Building Standards and Codes 
Services i • • 



Sponsor: National Science Foundation 



The purpose of this project is to facilitate the' 
^development and use of the seismic design provisions 
that are currently being developed for the Center's 
Disaster Mitigation Program by the Applied Technology 
. Council (ATC). This is a collaborative effort with 
Carnegie-Mellon University. 

The seismic design 'provisions address Uie 
earthqualce problem on a national basis with inputs 
from research, design and industry groups. In addition, 
the proposed provisions jre more comprehensive than 
existing provisions; they include requirements for archi- 
tectural and mechanical/electrical components as well 
as*for structural design. 

This project assists ATC by making 
.repommfendations to them concerning the clarity, \ 
CQmpieteness, consistency and accessibility oC the 
"provisions. The. project assists the- implementation -and 
use of the provisions by publishing a formal 
documentatioll of tKe logic of the writtefi provisions and 
alternate organizations of the .provisions focspeciaJ 
/interest groups. The recommendations, formal 
documentation, and alternate organizations are based 
upon a systematic analysis incorporating decision tables, 
topological networks, and hierarchical classifications* • 
This project, then, is designed to facilitate the goals of 
earthquake disaster^mitigation by assuring that the 
design provisions prodluped are usable for building- 
regulations. 



EARTHQUAKE- RESISTANT MASONRY 

Robert A.Crist -301 -921 -3471 
Structures^ Materials and Safety Division 

Sponsor: * National Science Foundation 



Research projects^!} earthquake resistant 
masonry construction ar^now in progress nationally . 
anti^ internationally. Researchers, code and standards 
writers, designers, and the construction commiiaity need 
to be infornied of the new information and have.access%s.^ 
to it.,.Defsign/^iteria fof masonry structures are 
technically !a'ggin|; b^^^^ to 20 years behind other f^' 
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materials such as wpod^^s^ioforced concrete, steel, and 
aluminum. The development of in^proved design criteria 
for masonry is a significant component of the disaster • 
mitigation profram. The-Center ran a week-iong 
conference tnl' topic at Boulder, Colorado, lasUyear, 
The proceedings of that meeting are available to 
designers concerned with seismic loads*and to the pro- 
fessional community in general. 
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ARCHITECtURAL PERFORMANCE 
FACTORSrlN ENERGY 
CONSERVATION 

Edward A .Arens -301 '921 -3595 
Building Environment Division 

- . i 

Sponsors^ Department of Housing and 
Urban Development, - 
Energy Research and • 
Development Administration 



This project will determine the energy consump-^, 
tion=impIications of architectural design, particularjy 
design that adapts to and capitalizes on its surrounding 
climate, for input to the development of energy budgets 
for buildings. CBT rAeatchers will study the range of 
energy use and the mathematkaljunctions describing 
these design factors:^ing ridSive to terrain and other - 
buildings; orientation; envelop (walls» windows, doors, 
roof, floor); thermal mass, interior proportions, and 

^space utilization. The result^ of this work -- on single- 
family residences and on buildings -- will serve as input 

, to proposed building ener^jPperformance standards. 



ARCHITECTURAL ASPECTS OF - 
WINDOWS 

S.^Robert Hastings -301 -921 -3595 
Technical Evaluation and Application 
Division 



Sponsor: National Bureau of Standards 



Until recently, the energy consumption of 
competing architectural designs were of little concern. 
^ The mechanical and illumination systems could always 
be designed to compensate accordingly. The rapid 
escalation of energy costs^has changed this situafion. It 

-*is now important that architectural design strategies that" 
will conserve enej-gy be identified and that lighting, 
cobling, heating, and ventilation Ibad calculations be 
sensitive to' such design subtleties. Windows are a 
ccitical consideration because they may be responsible 
for up to 40 percent of .a building*s heating and cooling 
loads, or they may actually reduce these loads. This 
project will identify energy conserving design strategies 
for wind^s, evaluate their energy effectiveness, and ^ 
assess non-cfnergy consequences of strategies to 
conserve energy. In addition, this project will assist in 

.the synthesis of architectural desi^ strategies from the 
thermal, psychological, and ecbnomic constraints. A set 
of interdisciplinary guidelines will then be published and 
a Federal workshop on window research will be 
conducted. 



HUMAN BEHAVIOR IN FIRES 



Fred I.Stahl -30l\-92l -3595 
Technical Evaluation and Application 
Division _ 



Sponsor: Department of Health, ^ducati^ 
and Welfare 



Each year, a great many* people die or are injured 
in fires. And* among the elderly and infirm^ the statistics^ 
are, not surprisingly/especlally high/Thus, tbe primary 
\ aim of the project is to develop a model of occupant / 
behavior -in fires in health-care facili\ies, for the 
purposes of: exposing and. estimating critical parameters 
and relationships, guiding future research and data 
collection, and constructing tool^ with which architects 
can predict the impact of design decisions upon 
occupants!f4^ility to escape^ and otherwise protect 
themselves, during building fires. As a first step, the 
Center Is developing a computer^simulation wiftt t^^ 
.emphasj^ 6n human behavior. Peripheral systems such 
as fire/smoke migratio^^or computei^graphics are 
important to the overalrresearcfMrogram. The 
•simulation shall be designed to be^jpompatible with,- 
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ARCHITECT. IN- RESIDENCE 

Porter Driscoll ^301 -921 -3704 
Technical Evaluaiidn and Application 
Division " ' . 

• <■ 

Sponsor": National Bureau o£ Standards 



POST- OCCUPANCY EVALUATION OF 
GOVERNMENT BUILDINGS 

Arthur I .Rubin •301 -921-2111 
Technical Evaluation ahd Evaluation 
Division 

SponsQfs: Government Services Admini- 
stration^ ' . 

" National In^titut^e of Health 
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existing threat-migration and graphic^>c$?utines. This 
project will provflfe an opportunity to explore the * _ 
problems of simulating human responses to fire events 
' much" more systemtitically, in greater depth, ahd solely^ 
in i^Hation to hgtalth-care facilities. The end prodi^ct will 
be reports that document the systematic cievejopment of 
the simulation model as well as the operational char- 
acteristics of the simulation program, 

T To Strengthen the link between the design profes- 

sions and the building^r^^arch community, the 
American Institute of Architects and CBT jointly select 
a practicing architect to work in the CBT setting for 1 
year. This is the third year of the projeci. In previous 

, years, the architects have worked on solar energy, . 
natural lighting, and acoustics. This year, the architect 
will concentrate on the^effectiveness of the way_CBT 
reseiarch is cdlnmiinicated to working architects. The 
immediate beneficiaries of this project will be the 
architects of tjje United States who will be encouraged 
to interact with the National Bureau of Standards 
through their professional societyr the American 
Institute of Architects. This. project is supportive of ^ 
other National Bureau of Standards activities," 
particularly other architectural projects-and the 
Architectural Graphic Standard fldisk Force. ^ 

In 1974, th^j^Afcts Endowment Fedfital 
Architecture Pil^'ect recommended that Fedwal 
buildings specifically, consider human-needs. One of 
their fecommendationsr "Post-occupancy evaluation of 
buildings should i?tclude an anadysis on how buildings 
niee|||pmniunity and user nje^ds." In j^drff^s^ng tli^ ^ 
^ subject of research it states: '-What carl safibly be said is 
that there is hot enough architectural research and 
developmenji^in or out of governments ?trid giore 
specifically, not enough dealing with the'«ways thaF" 
buildings relate to their-^sers." The report underlines 
the Eni36wifwnt's responsibility for upgrading the design 
function for federal buildings through "extending the ^ 
concerns of Federal design excellence to goi^ernmeht » 
^personnel, to design consultants ^a'nH j^ . \ 

public." The post;:0.ccupancy evaluation project is a 
response to these issues. Th'e^central p^rpbse of this 
project^will?^be"to develop a preliminary set of measure- 
ment. proceduresfior post-occupancy evaluation. 

A building'^will be chosen frpm.each participating 
Federal agency aha^will be .evaluateji''ff6m.one or two^ 
environmeht-beftavior aspects (directiontfinding, 
auditory privacy)* of intermi ts the j'esearchers and to 
the ajgency.^SinCe^each building will fiave jifferent^ 
activities, the aspects studied-and thefmethrcStoiog^^ 
used can be evaluated acr6sslniore;4hah'40hef building -< u - 
•lype^ ^ -'->o. _ . - , -J' . 
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SAFETY IN BUILDING EXCAVATION 

nitx Y. Yokel -301 -921 -3475 
Structures, Materials, and Safety Division 

t 

Spo^or: National Bureau of Standards 



SAFETY IN CONCRETE BUILDING 
CONSfkUCTION 

Hai S.Lew -30 1 -921 -3852 

Structures, Materials, ^nd Safety Division 

Sponsor: National Bureau of Standards' 



e> Under this project, the Center will develop a mea- 
surement system and install it in braced^^xcavations to 
determine the forces acting on»br2Ces, iheir variability, 
and their relation to displacements. The measurements 
will then be used to verify CBT's analytical methods for 
evaluating the stability of ^excavations. The .technical 
challenge of the work is to develop a reliable measure- 
ment system. for determining, the pressures acting on 
excavation bracing and the ^displacements experienced 
by the bracing system as the excavation proceeds, and 
to later use these measurements to determine actual . 
pressure and displacement and their correlation with the 
type of bracing system used. 
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This project is^concerned with criteria and stand- 
ards^or safe deiSlgi\, erection, and removal of formwork ' 
and snoring during concrete construction. The first 
phase includes aStudy of strength gain characteristics of 
concrete and a determinalionK)f the effects of shoring 
imperfections. Previt)us research has shown tha^the 
magnitude of load imposed on the structure during con- 
struction is sometimes greater than the load that the 
finished structure is designed to safely support. An. • 
analytical procedure in the form of a computer modef 
will be developed to study the parameters that affect 
the distribution of loadjs between the formwork system 
and thi structure. The technical information developed 
from thjs project will be applied to industry ^through the 
American National Standards Institute, and to 
mandatqry Federal standards through the Occupational 
Safety and Health Administration. It is expected that 
the project*s results wiU significantly improve safety in 
construction. 



ESTIMATING THE STRENGTH OF 
CONCilETE 

Hat S . Lew -301^2 / ^3852 

Structures, Materials, and Safety Division^ 



Sponsor: 



Naiivnal Bureau of Standards 



One of the most critical judgm.ents* to-be made in 
concrete construction is^the decision to remove the 
formwork and sfloring. Most of the serious accidents in 
concrete construction occur when formwork or shoring 
is renjtpyed too soon. However, recent research at the 
Center indicates that the strength of concrete can be 
reliabty^estimated using a factor combining the curi^ig 
temperature and tfie curing period. This factor is 
termed the maturity of the concrete. This project will 
^ develop and te^t an electronic measurement device that 
V will automatically and continuously compute and 
display the estimateli early-age concrete strength, using 
i^i^ijhe maturity concept. This instrument, if shown to be 
reliable, would be usefu^to the construction industryr — 



PARTICIPATION IN THE AMERICAN 
NATIONAL STANDARDS INSTITUTE- 
COMMITTEE AlO, " SAFEf Y 
REQUIREMENTS FOR ^ 
CONSTRUCTION" 



Jamek O .^Brysbn *301 -921 ^385 1 
Structures, Materials, and Safety Divisjon 



.Sponsor: Occupational Safety ahdJiealth 
Administration 
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Voluntary standards committee work for 
irpproved safety standards is a continuing effort. New 
standards are developed. when new or different 
procedures. are put into use, and old standards are 
r^i8,ed when new "dhd better iijformation becomes • 
available. In this regard, this program is a continuing 
^one. The Center will assume ih# leading role in 
devielopiq^'and providing the basic technical informa- 
tion for updating safety staadards, particularly in the 
area of concrete construction, trenching, in^ 
excavation. CBT will participate in sufccommitlee 
activities and contribute to updating standards in areas 
where new research information is available or where 
studies are currently underway. Reports will be 
prepared on critiques of specific standards. CBT is also 
working directly with the Occupational Safety and 
Health Administration, the, American Federatidfc of 
Labor-Congress of Industrial Orga-nizations (Buiraing 
and Construction Trades DepartmenO. Associated 
General Contractors, and others on matters dealing with 
this problem. 



SLIP RESISTANCE 

Sanford C.Adler -301 -921 -3852 
Technical Evaluation and Application 
Division - * . " ' 

Sponsor: National Bureau of Standards 



STAIR SAFETY 

John C.Archea -301 -921 -3595^ 
-J^chnicalSvaluation and^pplication 
Dhision - — 

Sponsor: Naiiondl bureau of Standards 



. The nearly 10,000 deaths and r 1/2 million 
disabling injuries'caused by slips arid falls in American 
homes each year (as reported by the National 
Commission on Product Safety) point up the need for 
improvemejits in slip-resistance measurements. Work 
began on these improvements last year, when the 
Center developed the NBS-Brungraber portable slip"^ . 
tester. The tester provides highly repeatable and* ' 
accurate results; is usable under wet or dry,. laboratory 
or field conditions; accepts sensor materials' | 
representative of bare or sho^ feet; and can be easily 
and reliably calih^ated. The tester has been 
incorporated in a draft American Society for Testing 
Materials standard fo^ slip-resistance of bathtub ^nd 
"showei;.surfaces. ' . ' 

This year, the research has three goals: to 
establish ^-standardized, quantitative test procedure; tt) 
establish a data base for flooring and shoe sole materials 
to. recommend acceptable, quantitative leyels of slip- 
resistance; and to study the mechanisi[h of slips arid 
falls. * 
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The goal of the stair safety project is to reduce 
the frequency and severity of stair accidents^ These 
accidents cost the U.S. public^^pver a billion dollars 
annually Jfi* medical cost^.alo.neS^Key objectives are to 
substantiate stair siafety requirements and to provide 
and deliver stair safety information for use by 
researchers, building code officials, model building <:ode 
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organizations, government agencies with buildi^ regula- 
tory functions, architects, other baiJding designers, and 
buildiiig managers. This year thef project publish ihe^ 
reports S^air Safety Performance Requiremerfts for 
Retrofitting Buildings^ arid Stair Safety Performance 
Requirements for New Construction .A stair safety design 
guide for Architects and a technology* transfer system 
also wilf be developed. 



SECURITY SYSTEMS 

Thomas ^.Reichard -301 -921 -3475 
Structures^ Materials, and Safety Division 

sponsor, Sattonal Bureau of Standards 



This project is to provide performance criteria' 
and test methods for evaluating the resistance of 
residential and light commercial door and window 
assemblies to forced entr>. In the past, project staffers 
have instrumented typical doors, windows, and burglary 
tools, so that the actual fbrces imposed during a break* 
in could be measured. Technical data then were used in 
developing criteria and test methcvfc. Proposed criteria 
for swinging door assfcm^ies were de(ivered to the' 
Bureau's Law Enforcement Standards Laboratcfr>' 
{lESL>^^nd then submitted by LESL to the Law 
Enforcement Assistance Administration for ^ * 
promulgation as a voluntary standard (NILECJ-STD-^ 
0306.00). LESL also publ^hed/a usir-oriented 
brochure. Home Security Starts at Your Door, a free, 
illustiat&i'folder covering doors,' locks', frames, and 
hing^. Moreover, the technical and trade, pres^ have 
also published information regaling the door security 
standards. Proposed standards developed by th6 Center 
for windows and sliding glass doors also ^ave been * . « 
delivered to LESL and are being circulated for. 
comment in both$piivate and^public sectors. The. 
win^g door standard has-been widely disseilimated ' 
and has encouraged the up^gding o?\ic^rs and locks 
by industry. The standard's .minin^iim requirements have 
been incorporated- in a model -cqde (the Uniform ^ 
Building Code) and the^tandard^s test methods'ffaVe - 
been adopted'by the American Society for Testing and- 
Materials. 
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DO'OR ;WlNbOW SECURITY 
DEMONSTRATION 



Jpfm:S}Strd}^ . • 

Techtucal Eyd^ 

Division' . ' / S 



In an earlier project, theiCenter developed dDor 
and window security-stondajds.fbr-tfi 
~,Jigtice. In-'tBis^rpj^c^ being 
, tested m:fe.eepu^^^ ^ . 

deinbnstra[faii;is:recprd^^ of 
specffit ddb.nand : Winti^ 
* ^ow*.w|il:th(^fs^ ' * 

^^iSpdnsor:^ Deparfmk^ ^' .^^ 6\ilcom^ oi^Q^tolii^^ 

'V^.:^. . .#r^-:^'^^-„ifL:L bidding, mstellajSonj^^^ 

vwinddwtcbnifenenfeaiidt.^^ door ahd^ J 

winapw«:Secu^^^^ • " 

authbntfg;/FuftE^ ' 
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ELECTRlfcAL DIStRI&UTION 
SYSTEMS 

Adolfo A..Carfiacho -301 -921 -3293 
Buijding Environment Division 

« 

Sponsor: National Bureau of Standards 



recommendations for changes in model building codes 
and.the Department of Housing and Urban 
Development's Minimum Property Standards.* 

I ^ This project will* identify the performance- 
oriented needs of electrical service ^stejns in buildings. 
Its first step will be a- state-of-the-art survey* and review 
of existilng codes such as the Natiohll Electric Gode 
(NEC), standards such as those of the American 
National Standards Institute, and fire .safety require- 
ments such as those of the National Fire Protection 
Association (NFPA). The study -will also identify tech- 
• jiology g^ps to improve performance from the* building 
service entrance to point ofuse, with respect to fire 
safety, shock prevention, and ^efficient distribution of • 
energy. The findings of "the study will contribute to 
NFPA 70 and NEC standards. ^ 



^ ENERGY CONSERVATION IN MOBILE 
HOMES 

Bradley A.Peavy -301 -911 ^3503 
Bitdding Environment Division 

Sponsor: National Bureau of Standards 



PARTICIPATION IN THfe AMERICAN 
N^ATIONAL STANDARDS INSTITUTE 
COMMH^TEE A119, " SlOBILE HOMtS 
AND'RECREATION VE;^ICLES" 

James H .Pielert -301 -921 -3447 
Office of Building Standards and Codes 
Services 

f 

.Sponsor: Department of Housing and 
^ Urban Development 



WIND FORCES<>N MOBILE HOMES 
AND ANCHOR SYSTEMS 

Richard D.Marshall -301 -92 P -3425 
Structures, Materials and Safety Division 

Sponsor: Department of Housing and 
Urban -Development 



This project includes the instrumentation and 
study of the thermal performance of a new funiished " 
mobile home, built tp the American^ational Standards 
Institute Al 19.1-1975, Mobile Homes Standlrds (with 
foam insulation in the walls and under the floor).* The 
outcome of the work will be;^methods of factory testing 
mobile homes to determine air infiltration rates and to 
identify areas of excess air leakage! Also, predicted 
' . versus actual energy use will be compared under 

simulated weather conditions to develop energy budget 
figures for mobile homes. Moisture condensation 
problems in the mobile home envelope also will be 
studied. Emphasis will be placed on developing criteria 
for the installation of water vapor barriers and for 
ventilation control equipment. 

As part of its roje ia transmitting the results of its 
mobile home research, the Center takes an active part 
in the American ^Jational^tandards Institute (ANSI) 
Committee Al 19, **MQbile Homes and Recreation 
\iehicles." There are presently on-gbing Institute for 
Appljed Technology mobile home research projects in 
the-areas of fire safety, wind resiViance, thermal perfor- 
mance, and performance evaluation. CBT work in 
energy conservation can have a direct economic impact 
on mobife home consumers as well as impacting a 
national problem. Work ii) theseWas needs td be 
rapidly incorporated into mobile home standards. The 
project's overall ^oal is being met by^ttendance at 
meetings of the ANSI Correlatin'g^Committee, the 
Mobile Home SectionaL Committees and tfie Mobile - 
Home Installation Sectional Committee; coordinating 
the National Bureau of Standards staff input to the ^ 
standards development deliberations; formulating ballot 
responses; and supporting the Federal Mobile Home 
Standard. ^ : 

This project involves full-scale studies of wind 
. forces and the response of a mobile home to" these " 
^forces. A 3.7 by I8,3m (12 by 60 ftj.unit will be fully 
instrumented to measure internal-pressures,' external 
. surface pressures, lift ^tid drag forces/ and racking 
deformations. Corresponding measurements of the mean 
and fluctuating components of the oncoming wind also 
will be measured. Finally, the data will be reduced to 
dimensionless coefficients and applied to appropriate • 
reference, wind speeds 1o obtain design lo'^ds in terms, of 
equivalent static loads. 

A final report willJ^e prepared whichrfully 
describes the experimental setup, the experimental - ^ 
techniques used, the test results and results^qf the data • 
analysis. Finally, recommendations will be deyeloped for 
the next revision of those secdons of the Pepartmeht of 
Housin^tand Urban Development's Feder^hJVJobile. 
Home ,Cons|ruction- and Safety Standards deal^pg ^yfthi 
Winf loads. ^ ' * -IV-- - , ' 



BUILDING STANDARDS 
DEVELOPMENT 

James H . Pielert -301 -921 -3447 
Office of Building Standards and Codes 
Services 

Sponsor: National Bureau of Standards 
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~ BUILDING CODES SEiWICES AND 
IMPROVEMENT 

^ James' M. Hicks -Ml -921 •^3146 
Office of Building' Standards^ and Codes 
_ " Services 
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Sponsor.' National Bureau of. Standards* 



It IS important for the Center to encourage a 
itnified building standards and codes system because of 
the added economic burden on builders, regulators* and 
consumers caused by a fragmented regulatory system.' 
The technical content of national building regulations 
also needs to be harmonized with international 
regulations. The n^ffqrinance concept is an important 
vehicle for accompli^jijng this goal. 
' The project's primacy objective is to transfer the 

results of research programs into the building 
community as well as to identify research areas where 
CBT could effectively work. A secretariat has been ' 
provided to CBT's present unit within the Bureau, the . . 
Institute for Applied Technology (IAT)/Building 
Standards Council (BSC). This^:pvers scheduling of 
meetings, preparation<bf agenda and the developm^ent of 
^ special rep^/rts. Objectives of the lAT/BSC are to 
develop ^j>olic); on building standards- issues and to 
coordinate standards activities which overlap various 
lAT units. High-priority building standards activities 
funded under separate projects will be monitored to 
improve their impact on the standards development ^ 

• process. These include: thef^merican' National 
Standards Institute (ANSI)p:58 "Design Loatfs in 

* Bu'^^jngs^ANSI A4I "Masonry; Foundations and^ ' ' 
Excavations" (formerly ANSI AsiS); the American -"'^ 
Sociejty.^of Healing, Refrigerating and Air-Cohdjtiotiihg 
Engineers (AfSMRAE) lOO^'Energy Conseryatfon ip 
Existing.Buildings;" ANSI A40^'Niitionamumbing 
Code;" ASHRAE 90-75^'EDergy Qon#ervation in New 
Buildings!" Solar EnergpStandards; American Society 
for Testing and Mat^ri^ls CI'6^hermal Insulation;" 
Secretariat for Buildin^f^etyTonynunications 
Standards'; ANSI A lO" "Safety in Construction;" and 
ANSI An9 ^'Mobile Homes/' Each of these^standards^ 
activities is related to ongoing iljearch in ^BT! 

^ CBT is also represented at the- International 
Stanid^i^ Organization Diyisionallrouncil for Building 
' and Co^trgg?ion, which has respftuded to a United * 
Nations request for technically coher^t international 
standards. This response includes a/plan to develop 
jntematidnal standards describing'methodology, 
terminology;'' and format for rewriting building 
regulation^i^pejrfoHnance terms. • 



* The CBT buildingr research can'reach code and . 
regulatory agencies with a minimum of delay by . 
working through established groups such as the model 
codes, 'the National-Conference of States ori^Building * 
Codes and Standards, the American Major City Building 
jQgici^, the Council of American Building: Officials,, 
etc./Tnis will be accomplishedHby the distributio'n of^pub- 
lications and; representation 'at important meetings, . x 



68 



Iv -75 



5# 



3^ participation on advisory committees of various i?iodel 
f code groups, , maintenance of a building code file on 
^ current regulations, and other activities for advancing 

the trend toward greater uniformity between building 
^ codes. The model code, change Jiearings and annual ^ 

meetings represent unique opportunities for the 
. dissemination of CBT research. Prior to tljese meetings, 

the proposed code changes will Jbe reviewed for 

relevance to on*going National Bureau ojf Standards 
, research. Where appropriate,-technical input wiirbe 

provided through wntten testiiniony or through 

attendance at the h^ajrings^by CBT^t|ff. 



NATIONAL CONFERENCE OF STATES 
ON BUILDING CODES AND 
STANDARDS ^ 

^sJH.Pielert -301 -921 ^-3146 , 

Office of Building'lCodes and Standards 

Services ^ 

y 

* 

^Sponsor: ' National Bureau of Standards 




RESEARCH CONFERENCE ON THE 
BUICiDING REGULATORY PROCESS 



Patrick W.Cooke -30l -pJ2l -3361 
. Off^' of ' Building Codes arid Standards . 
Services . ^ 

^ Sponsor: National Bureau of Standards 
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The bNuildin^regulatory system^ increasingly a 
State function, represents the public interest in the 
design, construction, and operation of the built environ- 
ment. The National Confdirence of States on Building 
Codes and Standards (NCSBCS) is a means by which 
the Center's research can reach the regulatbry agencies 
with little delay. NCSBCSJs a vehicle Jochelping the 
Center identify building reseafchlS^ds because State 
regulatory agencies are in direct daily contact with 
building users and constructors. This is an effective 
means for cooperative participatian of all levels of 
government in reaching decisions regarding supportivel 
technical assistance, research, and finance. 

This year, the Center is providing NCSBCS with 
continuing^ technical assistance; providing a senior 
technical advisor to its.Board of Directors; providing 
technical support td participating organizations of \ 
NCSBCS; and providing liaison between |he States, the 
codes and standards.generating organizations, and the 
Federal Government. The Center also is giving direct 
technical input to NCSBCS standing committees. 

This^annual conference is intended Jo mform and 
assist decision-makers in the regulatory area by 
reporting on*i)uilding regulatory developments that , 
advance or retard technological;change. Why Js this 
necessary? Because regulatory policy |s.,tob often made 
and enforced without the'beriefit ofpbjettive^ . . • 
knowledge of the impacts of those policies^ on the 
building community and whether those policies are 
achieving the desifecl effect^ Last.year, a Center for A. 
Building Technology/Natiopal Conference ofStates on , 
- Buijding^'dc^; and Standferds^JoinrCoirferJs 
Research and Innovatiori^ih the BuildihgfRegulatory 
Pfoce^ ^,as heW^i¥Y(?VKiehce, Rhode Island^; 
Proceeidmg^ of th$5 sessions, mcludirig iht 16 papers 
presentedi are.bejng^^ A. Directory of Current 

Rereafch on ptfL Buifding Re^^^^^ Will be 
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pub/ished* as will the proceedings of a workshop*6n 
Innovations in Building Regulatory Agency Management 
and Procedures held in Santa Fe, New Mexico^ • 



COMPILATION OF THE LABORATORY 
.EVALUATION AND ACCREDITATION^, 
PROGRAM ' 

Patrick W.Cooke rSOl -921 -33^1 
Office of Building Standards and Codes ' 
Services 

Sponsor. National Bureau of Standards 




COORDIflATEp MEfMCJ)IMENSJONS , 
FOlt BUILDING ^ " 



Ward V . Buzzell -30,1^92^1 ^3146 ^ 
Office of Building Cod^s and Standards 



Sponsor: Natbnfl Bureau of Stahd^rds 




* ' It is not enough for the construction industry to 
evaluate and approve its buildings and the materials j 
used in them. Steps must also be taken to certify the 
laboratories where building research is utidertaken. , 
Thus, for the National Conference of States on Bujlding 
Codes and Standards (NCSBCS). the Center began a 
Laboratory Evaluation and Accre^tation Program 
(L&AP) to develop criteria to determine the capabilities 
of laboratories lo perform engineering analysis, teiling, 
and inspection. 

The work uncovered a technical basis foCsthe 
evaliiatioa of laboratories that certify manufactured 
buildings! mobile homes, and building cojnponents. To 
cfate, the projecj resulted in the creation of two 
voluntary consensus standards generating committees 
(the American SocietjJ For Testing apd Materi^s E-32, 
"Criteria for Evaluating Agencies (Concerned "Wth 
System Analysis Testing and/or Compliance Assurance ^ 
of Manufactured Buildings** and E-36, "Criteria for the^^^ 
Evaluation ^of Testing and/or Inspection Agencies,'*) to 
further process the LEAP document^into final stand- 
ards for national'use. Further, a joint cooperative effort 
wias undertaken in Massachusetts to demonstrate the 
impact of such- a program on the building regulatory 
^processes of the Nation. The LEAP final document. to 
be developed tliis ye^r will regulatory agepcies,. » 
manufacturers, and users of buildings' and buildipg 
products.' 



This project provides research and technical 
studies as..a basis for assisting all segments pfthe ^ 
buildingxommunity (including governmental agencies) 
in the development of an acceptable national' program , 
of metrication and dimensipnal coordination. The 
projerfproduced NBS tecfrn^^^^ 915, Metrication 
Problems in the Construe tioh Codes arid Standards Sector 
and; a select bibliography on the subject. T^Ke Center 
'accepted the role -oX'secretariat for two sectprs-6f the 
Construction- Industries Coprdinatfri of the 

Amencaii National Metric Counclland provided liaison 
writh' the Iriternationaf^Standards'bfga and with^ 

many industrialized^nations. Late in, the year-the Center 
obtained the cphsulting services of the Assistant . 
. Secretary for Housings Riesear^, ^Australian Department . 
of Environment, 'Housing and^Commuriity.;Development. 
♦^:Whi|^ this p;roje#i^targeted 



building community as k 



whole, its major benficiaries 



^ NATIONAL INSTITUTE OF BUILDING 
m SCIENCES: TECHNICAL SUPPORT ' 

3|« . ' - . . 

James Gross' -301 ,92^-3447 ' - 
Office of Building Standards and Code 
" * . Services ^ f 

Sfipnsor. National^ Bureau of St^dards"^ 



wiii'be those organizations and governmental agencies 
involved in either the promulgation or the 
administration of building standards and codes. 
However, much of the research results will be used by 
the design and engineering members of the community, 
both those who are concerned with the design an^ 
planning of products/materials and assemblies and those 
Qohcerned with total structures. 



The National Institute of Building Sciences 
(NIBS>was established by Public Law 93-383. The 
Center's role is to provide technical services and' 



tephnical studies to the Board of Directors of NIBS to 
assist them in organizing NIBS to develop, promulgate^ 
and maintain nationally recognized pjerformance 
criteria, standards, and other technical provisions. 
Studies will be conducted in the areas of: frequency and 
area of existing building standards in building 
regulation, existing usage of perfo'rmanii^ standards and 
criteria in building regulation and procurement, 
identification of technical issues and problem areas 
related to development ofperformance standards and 
c^;iteria^and technical studies on preferred format of 
performance standards and criteria. • 



MODEC DOCUMENTATION FOR * 
ENERGY STANDARD'S 

Pattick ]Y:^OooU '301 -921 -3361 
Office of Building Standards and Codes 
Services • ^ 



Sponsor:. 



Energy Research and 
Development Administfttion, 



PERFORMANCE STANDARDSiPOR ^ 
SPEG^L AND INNOVATIVE^ 
CONSTRUCtlibl^ * * 

Thomas K . Fmon- rSOl -921 -3231 . * 
Ojfic^ o/ Housing and Buitcling Technology 

Spoftspi:: . department of Housing and ^ 
; ; UrbanTDeyelopmehi 



V ^ Constderabte" impejtus was given to the develop- 
ment of Energy, conservation standards by the passage of 
the Building Energy Conservation Standards Act of 
1975, providing for development of component perfof- 
mance standafds^as well as building performarTce stand- 
ards. This project will focus on the preliminary" develop- 
ment of model documents, formats, and administrative 
approaches {o building energy conservation. The devel- 
opinent of such a system' will consider and be based in 
part on existing J'eguUtory programs and evaluation or 
approval systems, ^ 

, Under this projecjpthe ^'entJfYor. Building . — 
• Tej^hnology Js prepar|j|; a document.on performance 
cmeria and-methockjof evaluation r- to be usfd-by the ' 
Department of Housing and Urban .Development in 
^their mortagage insurape^^prpgram,/In-:et^^ . new 

standards will have nationat^ will ibe,^ 

used^as;^^ su^^^ Property 
Standards. As :ne#jrtaterjal$^^^ of constructiorr'^' 

are^^ubmhted , 
; fsupplementajV^^^^ wnf: be^usedrin 

those cases 

<Stahdartfs;p^^ . 



r^prove/to|D( 



^^^^ 



A RISK. ANALYSIS APPROACH TO 
BUILDING SAFETY 

Robert J. Kapsch ^301 '-9^1 ^3447 ' 
Office of Building Standards and Codes 
Services 

Sponsor:* National Bureau i>fStandards 



The network 6t building regulations, standards, 
and codes provides a certain level of safety for makers 
and users of buildings. However, there is little under- 
standing of people's attitudes toward different types of s 
building related risks, and there is no uniform set of in- 
formation on costs and safety losses that can be used to 
assess building regulations. In effect, this situation could 
simply-raise building costs without improving safety. 

• This project consists H)f four major. steps. The first 
^tep is to extensively review the behavioral and 
economic I itcr|tu re to identify information, theory, and 
^tjudies concerning attitudes toward building-related 

^ risks, and human response to risk. The second step is to 
collect and identify source data on safety losSfes and 
costs. The third step is to compare the economic and 
behavioral studies in step one agd the information - t 
compiled in step two' to identify problem areas and 
further research needs, '^he final step is to formulate* a 

" workablte approach to decision-making that will relate 
levels of jrisk to performance-based safety criteria. This 
tool also will , be used to assess present and proposed 
bpilding regulations.- 
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HOUSING TECHNOLOGY' 

Thomas K.Faison _-30i ^921 -3231 
Office of Housing and Building Technology 

Sponsors: National Bureau of Standards, 
pepar^ent of ffousin^ and 
Urban Development 



This project is an open-ended source of technical 
assistance to provide answer to problems related to ' 
solving the Nation*s,housing needs. Last year, for 
example, the Center for BuiWing Technology sponsored 
a solar energy routidtable to^bring consumer-oriented 
^agazint^edhors |ogether w|th^ Federal ^iechnical^pc^Iic;' 

- makers to discuss^solar demonstration i5rograms?:The 
Center alio helped the Department of Housing and 
Urbarf Developjnent (HUD) in program development 
through project proposal generation anti analysis of 
program opportunities and coordinated semiannual ^ 
project reviews for HUD long-range research. The 

' Center also participated yi the generation of plans tbv 
the Solar Heating and Cooling (Residential and 
Commercial) National Program:' TechrTiCal support on 
these and other like pr<5jects will continue this year. Thie 
results of the research will be available in Center and 
HUD docliments as well as professional papers. 



FEDERAL BUILDING TECHNOLOGY 

Marry E.Thompson -30! -921 -3233 
Office of Housing and^Building Technology 

Sponsor: Na(ional Bureau of Standards 



This project is designed to promote building 
research within the Federal agencies; to coordinate 
Federal activity in building research, and to provide 
technology to support Federal building. These 
objectives are met by sponsoring monthly worksliops on 
building technology for Federal representatives, partici- 
pating in the Federal Construction Council meetings, 
disseminating researcH results and reports, maintsyning 
liaison with other Federal agencies, developing new 
techii^^ues for use by other agencies, participating in 
committees, sefhinarsrand workshops, and maintaining 
a F'ederal building criteria reference service. In* addition, 
a Federal Building Research Panel will be established 
this year to study the'research needs of the Federal 
building community. « * , ' 



HOME IMPROVEMENT TECHNOLOGY 

Harvey W . Burger -30! -921 -328! ^ 
Office j/f Housing and Buijding Technology 

Sp^sor: Department of Housing and^ 
Urban Development 



This project will investigate. ^Jie r61e of technology 
^ . in conserving the Nation's existing housing stock 
t^sfcfevthrough the improvement and encouragement of repair, 
' replacement„and renbvatiOn. The project will-begin 
witli^n-assessment of-rthe'state-of-th^rt in renovation, 
especially^those techniques which have promise but 
W-hich areinot now being used. A furtl^er study.^of 
(^technological gaps will i4enti£y targets of opportunity as 
well a? likely areas of jnnovation. Concurrent. with this 
research will be a Joojc^at constraints tq^technology, 
such as buiidling codes or high invesltmenl^ncf^toolin 
costs. I 
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INTERNATIONAL BUILDING 
RESEARCH 

NoelJ.Raufaste -301 ^921 -3106 
Center^fl^.Building Technology 
Headquhriets ' 



Sponsor. Nfitional Bureau of Standards 



PROGRAM EVALUATION AND 
PLANNING ' 

Noel J . Raufaste -301 -921 -3106 
^ Center for Building Technology ^ ^ ^ 
Headquarters • 

- Sponsor: National Bureau of Standards 



This project is a forum for researchers from CBT 
and foreigrt research organizations to exchange informa- 
tion and coordinate their research activities. The project 
responds to foreign requests for technical information 
on building technology, supports complementary , 
building researclj activities, provided a mechanism to« 
exchang^echnical st^ff, provides a-mieans^to'*"**'**^ 
particip!i^W«»internationa} donferentes^as members in 
international organizations, and provides teclioBcai 
assistanc^ to developiq^^^^n tries. In the recent past, ' 
CBT has conducted international programs with Brazil, 
Jamaica • Canada, France^ Japan; Philippines, England, 
and Egypt and has served, on numerous international 
panels (such as the International Council for Building 
Research Studies and Do^cumentation, International 
Organization for Standar3s, the International Union of 
Tes|^g and Research Laboralo^es for Materials and 
Structures, and the International Institute of 
Refrigeration). This year such work will be expanded to 
cover 'Cfooperative research with Potand, Israel, and . » 
Spain, among other nations. The Center^ also publishes ' 
an an/iual report on its international activities. 



This project supports the evolution, presentation, 
and documentation of, the National Bureau of Standards 
biylding science and tecl^plogy program. Among other 
things, the project is^'iii^'tocus of^ctivity for coordinat- 
ing the preparation of the CBT^year research plan. 
The project aims to cievelop^d update the impact of 
CBT research projects?^ully develop CBT's 

"^communicatigns with the building comimi'nity;* increase 
participation with other National Bureau of Standards 
units concerned with buildings; develop the 

, Congressional budget narrativ§ and the subcategory ** 
document; and publish guides for preparing manuscripts 

. and visual arts/Overall, these tasks assist CBT in 
reaching its institutional goals of a better built environ- 
ment.. 



BUILDING TECHNOLpGY 
INFORMATION ^ ^ 

NoelJ.Raufaste -301 '921 -3106 
Center foj[ Building Technology 
Headquarters • * 

Sponsor: National Bureau of Standards 



Information is the Center's ultimate product. This 
project is aimed at effective delivery of th^ p1ro3uct 
through' skillful disseminaiion .techniques and ^an underr. 
standjng^of the information rjeeded by the building 
community, To this end, the Center has established a 
jnultidimenljonal information program. It broadcasts • 
' research, finding^, accomriiodates specific inquiries, and , 
interacts with the building xspmmunity fhrough liaison 
activities with building gro^^^ Jipsts tours and ' 
conferences at the Bureau, and participates atVelect • 
meetings, and. conventions of buildjfi^^orgariizatidns. AH 
this .pennits-a\twp.wa^ information fib wVfeedbAck 



,assists the information program in meeting thfe needs of 
the building community's research, policy-ifiaking; appfi- 
cation^ and consuming sectors. Recent productions were 
three companion reports. Center for Building v 
Technology: A Perspective, which presents an overview 
of the Center's status and prospects; Building . 
Technology Project Summaries, which summarizes the 
, Center's research activities during 191 S'^sind Building 
Technology Publicalions , a cumulative listing of 
all the Center's publications over the decade; 
brochures on select Center building research activities, 
and a draft report scheduled for printing in the 
Spring of 1978,' History of Building Research at the 
National Bureau of Standards, 1974 . 



\ 



COOPERATIVE TRAINING PROGRAM 
WITH BRAZIL ' * 

Thomas K . Faison -^301 ^921 -323 1 
Office of Housing and Building Technology^ 

Sponsor: Agency for International, I '* 

' Development through State of 
Sao^ Paulo, Brazil 



This project is a cooperative one between fhe 
Center'Snd the Institute for Research Technology ° 
(Instituto de Pesquisas Tecnologicas, IPT), Brazil. It* . 
provides for IPT trainees to work on ongoing Cenjter - 
studies. A recent trainee worked on, among other ^ 
'things, performance criteria for windows, which >yill^<../ 
become, the basis for similar Brazilian Standartls. This • 
^ jrear's three trainees will work in the areas of plumbing; 
electrical research, and materials durability. Center 
staffers also helped form a team ofsfaecialists within 
•iPT to address. the total performance of ^uildings. 



^ TECHNICAL AND SCIENTIFIC 
If SUPPORT* TO THE TRI- SERVICES 

^ .(^OMM(FTEE / 

*' 'Office of Housing and"'B^^ 

^ Sponsor: . ^ri-Seryices Committee of the 
• ' . PW^^^^^^^ 9f Dffenie. 
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'^.l^^-h-^^^ , ^ . ^ •«'-^1&2#*-' Sf^sy^ . 



!' . jThis iSrpject provides techiiicaf assistance and 
. 'V engineering support, to issist^th^e T^^ 

- of the Deparfhient of Defensel inV^iei^ research 
and development aclivftieS.;^^ of 
building researcti wii|.bje.^|tulfedj^^^ 
, \ design of masonry striict^^ J* . 

:> undVrgroumi'heat^^^ airA 
leaktgeY'buifdingJ 

^^s^^suIatiSnyon^ro^ 



Seryices^Commirtte 



r 



THE DEPARTMENT OF HOUSIN^G AND 
URBAN PEVELQPMENT LONG RANGE 
RESEARCH 

Haryfey W.Berger -301 -921 -3281 
Office Housing and Building Technology 

> 

Sponsor: Department of' Housing and 
Urban Development ^ 



The United States has a fcontinuing need for 
adequate, safe and durable housing at reasonable costs. 
To respond to this need,, Congress, by legislation, 
assigns tp th,e Depk^tment.of Housing and Urban 
Envelopment (HUb) certain regufatory and ^ 
administrative functions in the housing field which 
require the application of housing technology and 
research capability. Sin*ce HUD has no laboratory 
facilities and its in-house technology based research 
capability is limited, they have turned to the Center for 
tecl^nical assistance *and research support. The specific 
projefts funded this year are summarized elsewhere in 
this report. 



THE DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT QUICK 
RESPONSE SJUDJES 

Harvey W rSerger -301 -921 -3281 
" Office of Housing and Building Technology 



Sponsor: Department of Housing and 
Urban Development 



The pepartment of Housing and Urban 
Development (HUD) frequently receives inquiries or 
requests for information regarding problems in the 
building technology area. Many of these requests or 
problems require jtechnical analysis or investigation. 
This project is designed to provide HUD wit| the 
capability pf quickly bringing the Center's expertise in 
the building technology area to bear on these problems. 
Specific. tasks may encompass such studies as 
conducting a fire test on a questionable material or *• 
assembly, a racking test on a panel wall, testing for 
arsenic leaching from presehvative treated plywood, 
making air quality tesjs in homes where asbestos ♦ 
materials have beein used, evaluating a^component for 
durability; measuring the capability of an in situ brick 
te^ng device, writing a state-of-the-art report on ^ 
plumbing trees, or develop criteria for hallway width. 




